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ABSTRACT 

Prepared by Canadian, Chinese Taipei, and Thai 
educational agencies and based on surveys of Asia Pacific Economic 
Cooperation member nations, this report provides descriptions Ol 52 
exemplary industrial technology training models in Australia, Brunei, 
Canada, Chinese Taipei, Hong Kong, Malaysia, New Zealand, the 
Philippines, the People's Republic of China, Singapore, Thailand, and 
the United States. Following background on the survey, common program 
features are reviewed, such as hands-on training activities, 
replication of industrial conditions, retraining workers in their 
regular jobs, involvement of the private sector, and on^^site 
training. Descriptions are then provided for 52 programs, including 
informrtion on program objectives, delivery, specialized resources, 
unique elements and benefits, the duration of training, the role of 
partners, and testimonials from local users or government officials. 
A program contact, including telephone number is also provided. 
Sample models described include the Centre for Temperate Agri-Food 
Training, offered by North-West Institute of Technical and Further 
Education in Australia, which trains approximately 1,000 students in 
food production and processing and includes articulation with the 
University of Tasmania; Aircraft Maintenance Technician Training at 
Maktab Teknik Sultan Saiful Rijal in Brunei which has close 
cooperation with the national Air Force and airline; and the Workers' 
Institute of Technology in Malaysia, developed and maintained by 
trade unionists and offering three-year technical diplomas and 
two-year certificates. (KP) 
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PREFACE 



APEC-HURDIT 

Established in 1989, the Asia Pacific bconomic Cooperation (APEC) Forum is a 
policy-oriented organization that discusses economic and trade issues of interest to 
its members. APEC's objectives include: sustaining the economic grow.h of the 
region: enhancing gains resulting from increasing economic interdependence: 
developing and strengthening an open multilateral trading system: and reducing the 
barriers to trade in goods, services and investment among participants. 

APEC membership includes Australia. Brunei, Canada, Chile, Chinese Taipei. Hong 
Kong, Indonesia. Japan. Korea, Malaysia, Mexico, New Zealand, Papua New 
Guinea, the Peoples Republic of China, the Philippines, Singapore, Thailand and 
the United States of America. 

Senior officials form the apex of the APEC structure. Reporting to this group are ten 
Working Groups, representing such areas as Transportation. Fisheries, Energy. 
Telecommunications, Trade & Investment, and Investment and Technology Transfer. 
One of the Working Groups, the Human Resotir-.e Development Working Group, has 
as its major objective, ''responsibility for identifying the education and training needs 
of the Asia-Pacific region and lO investigate ways of increasing the quality, efficien- 
cy and equity of education and traunng in the region In order to achieve this 
objective, the Human Resource Development Working Group has spawned three 
Network Level groups to develop and implement activities in support of the broad 
human resource development goal. One of these network level groups is the "Human 
Resource Development for Industrial Technology Network" (HURDIT). 

In terms of APEC objectives, training in industrial technology supports the develop- 
ment of a skilled workforce. In turn, the presence of a skilled workforce promotes 
industrial and economic development while enhancing the ability for industry to 
compete in local, regional and global markets. 



ExempLry Models Project 

Canada, as part of its commitment to the HURDIT Network, implemented a 
research activity to develop this book - an inventory of exemplary industrial tech- 
nology training models. Canada's partners in this project were Chinese Taipei and 
Thailand, represented by the Employment and Vocational Training Administration 
(EVTA), and the Asian Institute of Technology (AIT). 

In order to carry out this project, survey forms and general information outlining the 
nature of the Exemplary Models Project were sent to APEC-HURDIT member con- 
tacts in late 1994. In addition, certain training institutions were targeted for receipt 
of surveys based on national or regional reputations for excellence in a particular 
field of industrial technology. For the purposes of this project. Industrial 
Technology Training was defined as any instructional training program as.sociated 
wi(h or in support of extraction, processing or manufacturing processes. This 
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I included, but was not restricted to, inetal casting, extrusion, heat treating, injection, 

I moulding, paper making, steel making, electronics, computers, automation, robot- 

j ics, flexible manufacturing s^'stems (FMS), computer-aided design/manufacturing 

1 (CAD-CAM), laser technology and the like. 

1 The response rate to the surveys varied considerably by member. (Not all members 

participate in every APEC activity.) However, the overall number of responses 

i exceeded two hundred, with many institutions providing considerable detail in the 

i form of calendars, brochures, testimonials, and, in some cases, videos supporting 

; the exemplary nature of their programs. Submissions were evaluated by an interna- 

I tional panel, and follow-up on selected programs was done, most often in-person, 

\ by a staff of associate research fellows. From the initial submissions, and following 

; the development of draft program descriptions, a selection of slightly more than 

; fifty industrial technology training programs was chosen for inclusion in this book. 

: These represent industrial technology programming in twelve APEC member 

\ economies: Australia, Brunei, Canada, Chinese Taipei, Hong Kong, Malaysia, New 
Zealand, the Philippines, the People's Republic of China, Singapore, Thailand, and 

I the United States of America. 



Notable Features 

During the course of this research project, there were a number of rec iring prac- 
tices or themes exhibited by exemplary programming. Some of these are specific to 
: training within industrial technology, while others are typical of exceptional educa- 
tional practices more broadly. 

A commitment to hands-on training using the same tools that trainees will use in 
industry is one of the most pervasive characteristics of the programs described in 
this book. Exemplified by the Precision Engineering Institute (Singapore), the 
Plastics Industry Training Centre (Hong Kong), and the Institut Kejumteraan 
* Teknologi Tenaga Nasional (Malaysia), this dedication to ensuring that the trainees 
"learn by doing" stands apart from all characteristics in terms of its commonality. 
Closely related is the provision of instruction by those who arc continuing to work 
in the industry, either full-time or part-time. This is equally true in high-tech areas, 
such as the semiconductor training delivered by the Tze-Chiang Foundation 
(Chinese Taipei), as it is in trades and non-trades training, such as the training deliv- 
ered by instructors from the shop floor at the Ford Motor Company (Australia). 

In a similar vein, many exemplary programs work hard at imitating industrial con- 
ditions during the training process. For example, the Industrial Centre at the Hong 
Kong Polytechnic University prides itself on the '*model factory" in whicli students 

■ are placed. This taste of the ^*real industrial world" helps ensure that the students 
are prepared for and readily adjust to work following program completion. At the 
Nanyang Polytechnic (Singapore), the organizational structure is geared to indus- 
trial standards, and students and faculty are required to be present for 44 hours per 
week. At the Southern Vocational Training Centre (Chinese Taipei), trainees in the 
Mechanical Turning Program attend eight hours per day for five and a half days 

; per week. 
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Often exemplary programming demonstrates a concern tor minmii/.ing the time 
^nent trainine. This is rcHccted in a number of practices, including the use of com- 
petency-based trainimz in order to ensure that the learner receives only the training 
that is required and is^iblc to progress at a rate determined solely by the time taken 
to master performance objectives. Kemcor (Australia), for example, ensures that the 
duration of its Chemical Operator training is based only on the ability ol each 
employee to develop specified competencies. 

Similarly, there is a tendency to eliminate extraneous training in order to simplify 
programming and make the best use of training time. Maktab Tekmk Sultan Sailul 
Rijal (Brunei), in its Aircraft Engineering Program, accomplishes this by focusing 
only on training for the specific type of aircraft equipment with which its graduates 
will be expected to work. Humber College (Canada), in cooperation with its part- 
ners MARA (Malaysia) and Penn State University at Harrisburg (U.S.A.). has 
developed a continuous training program whereby engineering students can gradu- 
ate with a three-year technical diploma and a four-year Bachelor ol F^ngineering 
Technology degree following three years of uninterrupted, integrated college/uni- 
versity study. 

By trainine or re-training workers while they continue working at their regular Jobs, 
time is ncHlost and updated skills can be immediately applied on the Job. 1 he 
National Taipei Institute of Technology (Chinese Taipei) offers a collaborative pro- 
gram with Teco Hlcctric and Machinery that illustrates this approach, as does King 
Mon-kut's Institute of Technology NoHh Bangkok (Thailand) in its cooperative pro- 
"i-anrwith the Federation of Thai Industry. Other examples include the National 
kaohsiune Institute of Technology (Chinese Taipei) in cooperation with C hina 
AmcricanVctrochemical. and Black Hawk College (U.S.A.) in collaboration with 
Deere Har\ ester. 

The invoivement of private sector organizations directly in the training process, at 
the request of colleges and technical institutes, is another recurring theme. The 
Southern Alberta Institute of Technology (Canada), for example, relies on private 
sector partners to assist with the delivery of training in Thailand and Mexico. Fhe 
Dualtech Traininsz Centre Foundation (Philippines) is known for incorporating the 
school and the company in its "dual" appi >ach to education, and the Meralco 
Foundation Institute (Philippines) requires industrial technician students to spend 
more than 1 ..'^OO hours training in-plant during the three-year program. 

There is a trend for so...e large private sector organizations to handle their own 
training needs, independent of colleges, universities or technical institutes. 
Examples include Petronas' Institut Latihan Perindustrian Petroleum (Malaysia), 
and BeiNei Group Corporation, the largest manufacturer of engines in the People's 
Republic of China. 

Also common is on-site training, underscoring the theme of bringing training to the 
workers, not the other way around. College Edouard-Montpetit's (Canada) training 
for Bell Helicopter Textron took place at Bell's facilities, even though the trainees 
were not Bell employees, at least not until after graduation. Stanwell Skills 
Development (Australia) is another example of training based on this approach. 
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Nationally accredited and transportable training is a hallmark of induslrial technolo- 
gy training in Australia, as is recognition for prior learning. The Rural Water 
Corporation's (Australia) training in water resources management and TcxSkill's 
(Australia) training in spinning operations typify these qualities. 

The use of state-oi-the-art equipment for the delivery of programming is increasing- 
ly routine. Once talked about more than practised, many institutions are building 
their reputations on high-tech delivery capability. Widely different examples include 
the Torrens Valley Institute (Australia), the Open Learning Agency (Canada), and 
the Auckland Institute of Technology (New Zealand), 

Regional training is increasingly common, and particularly effective. Resources are 
shared, and students gain access to international staff. The Asian Institute of 
Technology (Thailand), the Delaware County Community College (U,S.A,), and the 
Colombo Staff Plan College (Philippines) make use of this approach. 

Applied projects or capstone courses are another feature that is typical of exception- 
al programming. By way of example, Ngec Ann Polytechnic's Centre for Computer 
Studies (Singapore) requires students to complete a ten-week final project at the 
conclusion of its two-year program. And at Kirkwood Community College 
(U.S.A.), students in the Robotics, Automation and Process Control Program com- 
plete a capstone course that requires them to integrate all their learning in order to 
design and build a fully automated system. 

Other noteworthy and outstanding features of the programming described in this 
book include articulation to support lifelong learning (see the Centre for Temperate 
Agri-Food Training, Australia, and its "enrolment surety" guarantee), demonstrated 
concern for the environment reflected in the approach to programming (see 
Temasek Polytechnic, Singapore, and its final year project), and the involvement of 
multiple and competing private sector partners (see Mou Hood Community 
College, U.S.A., and its Chrysler/Ma/.da training package). 

Follow-up International Conference 

A small sample of models from this book will be presented for examination and dis- 
cussion at a conference in May 1995 at Toronto, Canada. This conference will focus 
on exploring in detail the features of exemplary programming within the field of 
industrial technology. The conference has been designed to attract training, engi- 
neering» manufacturing* technology, and human resource development experts from 
all APEC members. 

Conference presenters have been confirmed from Australia, Brunei, Canada. 
Chinese Taipei. Hong Kong, Malaysia, the Philippines, Singapore, Thailand and the 
United States of America. All training institutions represented in this book are 
encouraged to participate in the conference. 
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ACRONYMS 

ACCC Association of Canadian 
Community Colleges 

AFMEU Automotive, Food Metals 
and Engineering Union (Australia) 

AGV Automated Guided Vehicles 

AIT Asian Institute of Technology 
(Thailand) 

AIT Atickland Institute of Technology 
(New Zealaiui) 

AMES Adult Migrant Education 
Service (Australia) 

ALEXIS Automatic Layout Expert 
with Interactive Support System 
(Singapore) 

APDC Asian and Pacific 
Development Centre 

APENPLAN Asia.n and Pacific Energy- 
Environment Planning Network 

ASE Automoiive Service Excellence 
(USA) 

ASF Australian Standards Framework 

AS/RS Automated Storage/Retrieval 
System 

ATC Advanced Training Centre 
(Philippines) 

ATC Applied Technology Centre 
(USA) 

BEE/M Bachelor of 
Electrical/Mechanical Engineering 

BEW Beijing Engine Works 



BIEM Beijing Institute of Economic 
Management 

CAD Compuler-Aided Design 

CAI Computer-Aided Instruction 

CAM Computer-Aided Manul'acturing 

CAP Chrysler Apprenticeship 
Program (USA) 

CFTC Commonwealth Fund for 
Technical Co-operation (Philippines) 

CIDA Canadian International 
Development Agency (Canada) 

CIDA Construction Industry 
Development Agency (Australia) 

CIM Computer Integrated 
Manufacturing 

CIT College of Industrial Technology 
(Philippines) 

CITEP Commonwealth Industrial 
Training and Experience Program 
(Philippines) 

CMM Coordinate Measuring 
Machine 

CNC Computer Numencal Control 

CPSC Colombo Plan Staff College for 
Technician Education (Philippines 

CRC Centre for Research 
Communications (Philippines) 

CTAFT The Centre for Temperate 
Agri-Food Training (Australia) 
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DCCC Delaware County Community 
College (USA) 

DOVE Department of Vocational 
Education (Thailand) 

DPIF State Department of Primary 
Industry and Fisheries (Australia) 

DTCC Delaware Technical and 
Community College (USA) 

EDA Electronic Design Automation 
(Hong Kong) 

EDTTC Electronic Design Technology 
Training Centre (Hong Kong) 

EEC Evaporative Foam Casting 

ESCAP United Nations' Economic 
and Social Commission for Asia and 
the Pacific 

ESL English as a Second Language 

FAA Federal Aviation Authority (USA} 

FAC Flexible Assembly Cell 
(Singapore) 

FEPADE Fundacion Empresarial 
para el Desarrollo Ediicativo 
(San Salvador) 

PMC Flexible Machining Cell 

FMHSS Flexible Material Handling 
and Storage System (Singapore) 

FMM The Federation of Mala*/::!an 
Manufacturers 

EMS Flexil^le Manufacturing Systems 

FTP Fellowships and Training 
Program (Philippines) 



CMC General Management Program 
in China 

GSI German-Singapore Institute 

HKIE Hong Kong Institution of 
Engineers 

HKPC Hong Kong Productivity 
Council 

HRDC Human Resources 
Development Council (Malaysia) 

HSS Hanns Seidel Stiftung (Germany) 

lAM International Association of 
Machinists (USA) 

IC Industrial Centre (Hong Kong) 

IC-HKPU Industrial Centre of the 
Hong Kong Polytechnic University 

IKATAN Institut Kejuruteraan 
Teknologi Tenaga Nasional (Malaysia) 

ILO International Labour 
Organization 

ILO Industrial Liaison Officer 
(Philippines) 

ILPP Institut Latihan Perindustrian 
Petroleum (Malaysia) 

ILSAS Sultan Ahmad Shah Training 
Institute (Malaysia) 

lOP Industrial Orientation Program 
(Philippines) 

IPCT Industrial Process Control 
Technology (USA) 

IPG Industrial Project Group 
(Singapore) 
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IRTC Integrated Research and 
Training Centre (Philippines) 

ITE Institute of Technical Education 
(Singapore) 

ITP Industrial Technic ian Program 
(Philippines) 

ITT Information Technology Institute 
(Singapore) 

JCS job Certificate Sheet (Australia) 

)ICA Japanese International 
Cooperation Agency 

LCA Low Cost Automation (Malaysia) 

MARA Majlis Amanah Rakyat 
(Malaysia) 

MAS Malaysian Airlines Systems 

MEPCO Matsushita Electric 
Philippities Corporation 

MFI Meraico Foundation Inc. 
(Philippines) 

MHCC Mt. Hood Community 
College (USA) 

MRP Manufacturing Resources 
Planning 

MTSSR Maktab Teknik Sultan Saiful 
Rijal (Brunei) 

MTU Mobile Training Unit (USA) 

NAITB National Automotive 
Industry Training Board (Australia) 

NALLCU National Autoirotive 
Language and Literacy Co-ordination 
Unit (Australia) 
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NEAP Novell Education Academic 
Partner (USA) 

NGO Non-Government 
Organization (USA) 

NIA National Institute of 
Aeronautics (Canada) - 

NIFTI Northern Interior Forest 
Training Initiative (Canada) 

NKIT National Kaohsiung Institute of 
Technology (Taipei) 

NMYC National Manpower and 
Youth Council (Philipines) 

NPPI National Pingtung Polytechnic 
Institute (Taipei) 

NT Northern Telecom (Canada) 

NTC National Training Certificate 
(Singapore) 

NVTC National Vocational Training 
Council (Malaysia) 

OJT On-the-)ob Training 

OLA Open Learning Agency 
(Canada) 

OMSD Office of Manpower Skills 
Development (Philippines) 

PEI Precision Engineering Institute 
(Singapore) 

PIC Private Industry Council (USA) 

PLC Programmable Logic Controllers 

PMTSB Petronas Management 
Training Sdn Bhd (Malaysia) 

PRC Peoples Republic of China 
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RBA Royal Brunei Airlines 

RBAF Royal Brunei Air Force 

RIT Rajamangala Institute ot' 
Technology (Thailand) 

RPL Recognition of Prior Learning 

SAIT Southern Alberta Institute of 
Technology (Canada) 

SDF Skills Development Fund 
(Singapore) 

SPM Sijil Pclajaran Malaysia 

SSDP Stanvveil Skills Development 
Programme (Australia) 

STC Sf:)ecialized Training Centre 
(Philippines) 

TAG/ABET Ten hnology Accreditation 
Commission of the Accreditation 
Board for Engineering and 
Technology (USA) 

TAPE Technical and Further 
Education (Australia) 

TASC Tasmanian Agricultural 
Services Consortium 

TCFDA Textiles, Clothing and 
Footwear Development Authority 
(Australia) 

TCFUA Textile Clothing and 
Footwear Union of Australia 



TQM Total Quality Management 

TRIP Teacher Release to Industry 
Program (Australia) 

TUP Technological University of the 
Phili[)pines 

TVE Technical and Vocational 
Education (Philippines) 

TWU Transport Workers Union 
(Malaysia) 

UNDP United Nations Development 
Program (Malaysia) 

UNI University of Northern Iowa 

VAITB Victorian Automotive 
industry Training Board (Australia) 

VIC Vehicle Industry Certificate 
(Australia) 

WADP Worker Attitude 
Development Program (Philippines) 

WISE Worker Improvement through 
Secondary Education (Singapore) 

WIT Workers Institute of Technology 
(Malaysia) 



TCTI Transport Canada Training 
Institute 

TIAR Tasmanian Institute of 
Agricultural Researc h 

TNB Tenaga Nasional Berhad 
(Malaysia) 
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Automotive Industry Training (Non-Trades) 

Vehicle Industry Certificele 

offered by Ford Motor Company of Australia 

1735 Sydney Road 
Campbellfield, Victoria 3061 
Australia 



THE PROGRAM 

The Vehicle Industry Certificate (V.I.C.) Program is a major plank in Ford Australia's 
overall industrial training and development strategy. Briefly, this strategy has four 
major goals: ( 1 ) the development of a structured and accredited training program for 
the unionized workforce that links career progression to the attainment of skills and 
knowledge: (2) the delivery of a training program that enables multi-skilling and the 
development of a broader knowledge base for employees: (3) the creation of a learn- 
ing environment that supports continuous improvement; and (4) the furnishing of 
oppoiluni.ies for employees to attain higher education qualiflcations. 

The V.lC. is nationally accredited and transportable. It was developed by the 
Automotive Industry in partnership with the union as a practical response to recom- 
mendations contained in a tripartite (Government. Industry and Unions) study report 
which investigated the **best practices'* and international competitiveness. 



• /he ccnificatc is 
ncilioiicfl/v (It credited 
and trcDisfenilile 



The program is linked to a three tier career structure that pro\*ides pay increases for 
employees at each level in the structure. Employees must achieve a combination of 
skills and knowledge accreditation at each level in order to access these pay increases. 



Prior to the introduction of the V.I.C, jobs were classified according to task and 
employees were paid accordingly. This made for a very inflexible workforce. 
Employees are now paid for the skills and knowledge they bring to the job, regard- 
less of the job. The structure also acts as an incentive for employees to continually 
improve their knowledge and skills. 



• enff)/(}]ves are fuiid 
for/he skills and 
knon'ledife they l)rin<^ 
to the jah 



THE DELIVERY 

There are two major components to the V.LC, skills and knowledge. The skills train- 
ing component of the V.I.C is job speciflc. Delivery is on-the-job via job rotation, 
and every job has a job certificate sheet (JCS) which describes the competencies 
required under eight categories. Employees must demonstrate mastery of all compe- 
tencies under each category in order Ibr the job to be accredited towards the V.LC. 

The eigiit skills c ^egories include: ( 1 ) do the job and reach production goals with- 
out assistance: (2) demonstrate knowledge of materials, pans and tools required for 
the jo'/; (3.) achieve specified quality standards; (4) maintain housekeeping stan- 
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durds: (5) perform routine niainlenancc as required: (6) conform to specified health 
and safety standards: (7) minimize wasie: (8) communicate problems to the appro- 
priate personnel. 

Hach JCS has a uni. vulue which varie.. according to the complexity of the compe- 
tencies associated \ irh the job. The training lime required to demonstrate compe- 
tency varies with the compiexity. Bmployees musi complete twenty skill units in 
order to achieve their V.l.C. 

The knowledge component of the V.l.C, is classroom based, li is delivered after 
working hours, on the employees' own lime. One unit of the knowledge component 
is based on ten hours of classroom training. Employees must successfully complete 
twenty knowledge units in order to achieve their V.l.C. 

Fourteen of the knowledge units are core to the curricuium and encompass generic 
knowledge. Included are subjects such as Occupational Health and Safety. 
Manufacturing Processes. Quality Improvement, Quality Measurement. Continuous 
Improvement, and Problem Solving. Subjects relating to Conn-iunication Skills and 
Working in Groups are also included in the core. 

in addition to the fourteen core units required of all trainees, six elective units must 
be completed. Elective units are available in such di\erse areas as iron foundry, alu- 
minium casting, engine assembly and machining, stamping operations, automotive 
plastics, warehousing, paint operations, body construction and vehicle assembly. 

SPECIALIZED RESOURCES 

There are dedicated training facilities at all Company locations to support this pro- 
gram. The learning activities eniphasi/e experiential methods, and irainees are 
expected to learn by doing. Units incorporate group work, discussion, role pby. 
simulation games, workplace assignments, and video. 

UNIQUE ELEMENTS AND BENEFITS 

The entire program is delivered and administered by training instructors who come 
from the shop floor - a peer delivery approach. Much of the program's success is 
attributable to this strategy as employees regard the training as credible and relevant 
to their needs. 

The classroom based knowledge training is delivered outside of normal working 
hours under a training agreement negotiated with the Automotive Food Metals 
Engineering Union (AFMEU). Employees are paid at their normal hourly rate for 
half the time spenl in knowledge classes. 

Approximately 5()9r of Ford's total non-trades workforce is non-English speaking. 
In order to ensure that these employees can access the training and career structure 
associated with the VI.C, the Company formed a consorlium with three local col- 
leges of Technical and Further Education (TAFE). ihe Automotive. Food, Metals 
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and Engineering Union (AFMEU). and the Adult Migrant Education Service 
(AMES). The result has been the creation of an integrau.d language and literacy 
program where employees develop and practice their language and literacy skills at 
the same time they acquire VKC. knowledge units. 

Recently, numeracy classes have been introduced to assist employees with numeracy 
skills and provide easier access to the quality/measurement related units in the VLC. 

in order to recognize the knowledge and skills of long serving employees the 
Company developed a Recognition of Prior Learning (RPL) model. This model 
takes into account the years of experience and type of job performed by the employ- 
ee in order to determine the RPL credits allocated. 

As indicated, the VJ.C. is a nationally accredited qualification through TAPE. This 
has provided employees who, for the most part. ha\e not progressed beyond the 
middle secondary levels in formal education with the opportunity to achieve an 
accredited qualification. Furthermore, the V.LC. provides the first stage in a career 
path leading to Trade. Foundation Studies. Associate Diploma, Degree and Masters 

Decree courses which are delivered on site in partnership with TAPE and • dcii^nv courses arc 

Universities. del ircrcchni site 

The portable nature of the qualification has meant that employees are able to apply 
for other jobs within the industry and have their qualification recognized. 



DURATION OF TRAINING 

The V.PC. is a 400 hour program comprised of 200 hours of knowledge (classroom 
based) training and 200 hours of skills (on-the-job) training. 



PARTICIPANTS 

The V.LC. is a voluntary program available to all non-trades hourly employees in 
the Company. All participants are employed on a full-time basis, and they move in 
and out of the job rotation in order to complete the skills component of the V.I.C. 
Typically about 307r of the participants are in rotation at any one time. 

There are no educational prerequisites required to. entry into the V.LC. The formal 
educational background of the participants in the program varies widely: however, 
most have not progressed beyond the middle of secondary level. 

ROLE OF PARTNERS 

This program involves many partners working with the Company on all elements of 
the program. For example, the Automotive, Food, Metals Engineering Union partic- 
ipated directly in the development of industry competency standards, provided 
industry Training Board representation, promoted and helped develop the English in 
the Workplace classes, supported on-going resolution of workplace issues related to 
the V.LC. participated in the establishment of the joint Company/Union V.LC 
Steering Committee, and has been heavily involved in curriculum projects. 

Q Page 3 
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TAPE, through the Batman Automotive College, Broadnieadows and the Gordon, 
has participated in core curriculum development, elective curriculum deve'.opment. 
trainer development. English in the Workplace classes, staff secondment/placement 
at Ford, technical advice, administrative assistance, and graduation ceremonies. 

The Adult Migrant Education Service provided English in the workplace classes, an 
on-site language and literacy coordinator, specialist curriculum advice, trainer 
development, numeracy classes to support V.l.C. units, and shop steward training 
programs. 

Similarly, the National Automotive Language and Literacy Co-ordination Unit 
(NALLCU) assisted with on-site language and literacy coordinators, curriculum 
development, language and literacy assessment and trainer development. 

Another partner, the Ministry of Education - Victoria, through its Teacher Release 
to Industry Program (TRIP), provided a forty week industry placement of teachers 
from the Ministry of Education, This resulted in assistance with curriculum devel- 
opment and delivery, trainer development, programming/administration, and com- 
petency assessment. 

Finally, the Victorian Automotive Industry Training Board ( VAITB) and the 
National Automotive Industry Training Board (NAITB) established and supported 
forums for relevant policy discussions. 



TESTIMONIALS 

Terry Moran, Chief Executive Officer of the Australian National Training Authority, 
has spoken very positively about this program. 

The Vehicle Industry Certificate is an oiitstaudiui^ example of what can he 
achieved when industry's needs are married with the educational and train- 
ing needs of individuals. This nationally recoi^nized course, which features 
Integrated Laui^ua^^e and Literacy Trainin(^, has met industry's need for 
skilled workers and at the same time enabled thousands of Australia's pro- 
ducti(m workers, many from non-Eui^lish speakini^ back^r(nmds, to obtain 
formal qualifications for the very first time. The parties involved in the 
development and delivery of the Vehicle Industry Certificate are to be com- 
mended. 

Bill Mansfield, Assistant Secretary of the Australian Council of Trade Unions, has 
described the support for tl. V.l.C. from a trade unionists' perspective, 

Dade Unions have supported the introduction of the Vehicle Industry 
Certificate which was awarded national accreditation in December 1990. 
Throui^b its broadly based training program to ASF 2 level, it incorporated 
key competency outcomes in areas such as quality, communications, team- 
work manufacturing^ processes and leadership. The V.l.C. has provided the 
opportunity for thousands of W(n±ers to firstly obtain a nationally recog- 
nized qualification relevant to industry and secondly to acquire the knowl- 
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cdi^e and skills to have a lon^ term career in vehicle manufacturing^ rather 
than a job with limited prospects. The certificate is an example to other 
industry emplo^'^'rs of how to build a better future. 

Finally. Mike HowelK Senior V.l.C. Trainer, has described the impact on the shop • the certificate is an 

ttoor. example to other 

inchistjy employers of 

... the tnw value of the V.l.C. is at the shop floor operator level. We are now how to build a better 
able to take a sini^le killed operator ami introduce them to new and, in future 
many cases, different skills, and i^iven support and encourai^ement, they are 
able to carry out duties required, lliey are also able to fornudate and 
implement ideas that will enhance their operations. 



CONTACT 



Mr. Bob Crowley 

Manager, Education & Personnel Research 

Ford Motor Company of Australia 

1 735 Sydney Road 

Campbellfield, Victoria 3061 

Australia 

Tel: (61-3)359-7265 
Fax: (61-3) 359-8344 
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Evaporative Foam Casting 

Operative to Semi-Professionai Levels 

offered by Iliawarra Institute of Technology 

Foleys Road^ North Woilongong 
New South Wales 2500 
Australia 

THE PROGRAM 

The principles and concepts of evaporative foam casting (EFC) have been known 
for some time: however, it is only recently that EFC has been generally accepted for 
use throughout the foundry industry. In part, this has been due to some unfortunate 
experiences of firms that initially tried to implement lost foam casting on a commer- 
cial basis. Barriers to firms introducing lost foam casting technology, both interna- 
tionally and within Australia, have mainly related to a lack of understanding of the 
steps in the process, as there is relatively little technical information available, and 
traditional commercial secrecy continues to surround the process. 

The purpose of the EFC Program at the Iliawarra Institute of Technology is twofold: 
( 1 ) to teach Evaporative Foam Casting and develop a detailed understanding of 
what products can be commercially produced by this process: and (2) to develop a 
network of EFC users and encourage the network to share their experience and tech- 
nical knowledge with other users and potential users, both within and outside the 
network, leading to confidence and an increased rate of adoption for this technolo- 
gy. It should be noted that EFC has environmental and technical advantages com- 
pared to many existing foundry practices. 



THE DELIVERY 

The EFC teaching program is modularized and competency-based. As a result, it 
has been integrated into existing operator, trade and technician programs from areas 
such as foundry, metallurgy, mechanical engineering, production engineering, engi- 
neering design and drawing, toolmaking. and specialized machining. The modules 
can also be presented as stand-alone, one-week blocks, one day per week for several 
weeks, or consolidated into a firm's overall training and development programs. 

Delivery techniques emphasize using EFC technology to produce commercial prod- 
ucts and are based on integrating theory lectures with tutorials, practical demonstra- 
tions and structured project assignments. 

SPECIALIZED RESOURCES 

Resources include integrated CAD/CAM facilities for designing product prototypes 
and machine pattern dies. Foam pattern-making machinery is used to expand the 
foam beads, inject foam between the die faces, and produce foam patterns. As well, 
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an Evaporative Foam Moulding Casting Unit is used to pack the foam patterns in dry 
unbonded sand. Then, a vacuum is applied to hold the sand rigid. When molten metal 
is poured, the foam evaporates, leaving a sound casting in its place. The sand is recy- 
cled from the casting unit, and the casting is given a light clean prior to industrial 
use. 



UNIQUE ELEMENTS AND BENEFITS 

Castings are central to most manufactured products. EFC technology has the capaci> 
ty to revive the Australian foundry industry, and generate new products creatmg 
both import replacement and export opportunities. 

Integrating the teaching with commercial product development leads to increased 
adoption of the EFC process. 

The cooperative network builds on the resources of the Institute by supplying 
research and application expertise. Unlike the application of EFC internationally, the 
Institute, in cooperation with its partners, is actively working to share and distribute 
information that is generally treated by others as proprietary knowledge. The under- 
lyine belief is that the entire group of foundry/manufacturing industries will benelit 
froni the increased expertise that will come from broad adoption of this technology. 

This program reflects a change in traditional thinking with regard to the role of an 
educational institution. In line with the '1'igure ground reversal'* technique, central 
to quality improvement programs, the Institute has determined what services 
foundry customers and industry wish to receive, rather than simply considering 
what courses it wishes to deliver. The industry support focus is a unique element of 
the program which the Institute intends to use as a model in other programs areas. 



DURATION OF TRAINING 

There are eight, 20 - 40 hour modules in the program. The first is an introductory 
module which covers the entire process. Each of the other seven covers a specific 
step. Included are Choosing a Product for EFC, Designing EFC Castings, 
Machining of Dies, Foam Bead Preparation, Foam Pattern Production, EFC 
Moulding, and Quality Control and Testing of EFC Castings. 



• EFC technology has 
the capacity to revive 
the Australian foimdry 
industry 



• the Institute has 
determined what 
services customers wish 
to receive, rather than 
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PARTICIPANTS 

Modules can be delivered to groups of twelve to nfteeii participants. The level ol 
participants varies from technical operators with minimal formal education throu-'zl 
to postgraduate engineering and applied science researchers. 



ROLE OF PARTNERS 

The partnership model has been developed so that the objectives of each member ol 
the network are complementary. Partners include Norton Villicrs Aiist. Pty. Ltd.. (a 
company with a production foundry using EFC technology ). UNIDRIVE (an automo- 
live parts distributor, keen to gain access to parts not readily available within 
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Australia), the Department of Industry. Science and Technology (seeking to support 
the development of an export generating/import replacement industry), and the 
University of Wollongong (as a source of research projects for postgraduate students). 

The network increases R&D efficiency, provides economies of scale and minimizes 
capital constraints by gaining access to staff and resources from a wide variety of 
sources. If the partners pursued this project separately each would need to internali/.e 
all the costs associated with developing the expertise required for each step, 

Tt.^TIMONIALS 

This program has attracted considerable interest fn^m the Government of Australia, 
as evidenced by comments from Senator Chris Schacht, Australian Minister for 
Science and Small Business. 

Au essential role is played by ai^encies siwh as (he Illawanv Institute of 
leehnoloi^y in supportini^ the uptake ofnewproducticn teehnolo^i^ies by 
local industry. In the case of Evaporative Foam Castinj^. 1 hope that the 
Govenunent's support for the project via a tyrant ()f$A. 980,000 from the 
Industry Innovation Proi^rani will continue to benefit your vork, 

Mr. Ron Warland, General Secretary of the Australian Foundry Institute (N.S.W. 
Division), noted. 

After (dnwst forty years of association with the foundry industry, it is 
refreshifii^ to meet with those who are determined to be at the cutiini^ edi^e 
of technoloi^y, rather than lai^i^iiii^ behind it. 

Chris Fletcher. Executive Director of Norton-Villiers Aust. Pty. Ltd., while address- 
ing a seminar in 1993 on Evaporative Foam Casting, commented that the project's 
objectives are. 

To develop EFC technology in Australia, diffuse it throui^hoiif industry, ami 
to commercialize it to economic ad van t a {^e. The three key elonents, R&D, 
Education and Trainini^, and Co umercializxition are best achieved fnmi an 
economic rationalist or marketing point of view, by cooperation betweoi 
the Illawarra Institute ofTeclmology and Norton-Villiers, which eiuihles 
available resources to he applied in the most cost effective mamwr. 

CONTACT 

Mr. Ray Tolhurst, Assistant Director 
Illawarra Institute of Technology 
Foleys Road, North Wollongong 
New South Wales 2500 
Australia 

Tel: (61-42)610-538 
Fax: (61-42)610-628 
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Chemical Plant Skills 

Operator Certificate Training 

offered by KEMCOR (Australia) Pty. Ltd, 

228 Normanby Rd- 
South Melbourne, 3002 
Australia 

THE PROGRAM 

KEMCOR (Australia), with 810 employees, is the largest primary centre for pro- 
duction of plastics, rubber and petrochemicals in Australia, The company is a major 
employer in the petrochemical industry and has a commitment to employee educa> 
tion and training in the workplace. KEMCOR believes that its strength and comneti- 
tive position are closely linked to the quality and skills of the employees within the 
Company, 

Enhancement of employee skills can be achieved by: ( 1 ) identifying the skills 
(generic and job specific) for each job position and making this information avail- 
able to all employees; (2) ensuring that training is an essential part of every employ- 
ee's career development process: (3) holding performance assessment and coun- 
selling discussions that focus on skill enhancements for improved performance and 
developing a contract between supervisor and subordinate for the provision of 
appropriate training; (4) providing a training plan and program appropriate both to 
KBMCOR's business needs and to the personal growth and development of the 
employees: (3) ensuring that performance appraisals for supervisors include an 
assessment of their effectiveness in developing their subordinates through training, 

KE^MCOR has undergone workforce restructuring and the implementation of a skill 
based Enterprise Agreement. This Agreement required the development of written 
competencies for every position in the company. In turn, the competencies have 
formed the basis for the development of training modules that lead to an accredited 
program - the Operator Certificate in Chemical Plant Skills. 

KEMCOR is a government sanctioned Private Provider. As a result, the training 
prc^gram includes the following attributes: ( 1 ) a recogni/.ed certificate (Operator 
Certificate in Chemical Plant Skills); (2) skill portability through recognition of 
accredited training; (3) accredited training delivered on the job: (4) recognition for 
prior learning: and (5) a competency-based training process. 

The training program is broken into two elements, technical and generic skill com- 
petencies. All training has clear learning outcomes, performance criteria, and 
assessment techniques. 

Technical skill training is geared towards the development of the necessary compe- 
tencies for an operator to move from one job classification level to another. Each 
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technical skill area is supported by a structured training module, sj^ecific training 
materials and trainer support, and is delivered on the job and through classroom 
activity. 

Current operators are |)rovided with advance standing through a process known as 
Recognition ol" Prior Learning (RPlJ. A detailed skills matrix has been developed 
for RPL, and operators are assessed against this matrix by RPL consultants who are 
KHMCOR employees. 

Generic Skills Training is predominately in two major areas: Teamwork, and 
Occupation Health and Safely, However, restructuring to create nuiltiskilled. self- 
directed work groups at KEMCOR has led to the development of additional, struc- 
tured training in the areas of Teamwork, Interpersonal Skills and Communication, 

hi the area of Occupation Health and Safety, structured courses are provided in 
Atmospheric Monitoring, Safety in the Workplace, and Chemicals and Chemical 
Safety. 

KHMCOR has de\'eloped basic literacy training for operators. This is offered in 
cases where a skills gap has been identified between an employee's literacy level 
and the level required to enable vocational skill development and progression 
through job classifications. 



THE DELIVERY 

Training is delivered using a variety of methods, including: on-the-job using trained 
instructors; structured training days for technical updates and new plant dex elop- 
ments held once e\'ery five weeks for each work team; theory training deli\"ered in a 
classroom netting by qualified instructors at KHMCOR training facilities; and off- 
siie training at an accredited training institution. 



• rcsonnws include fully 
developed frainini> 
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SPECIALIZED RESOURCES 

Training resources at KHMCOR include fully developed training modules consisting 
of detailed learning outcomes, performance criteria and detailed assessment methods. 
Also included for each training module are training materials. These are typically 
print-based and, where appropriate, self-paced. Also available are computeri/ed sim- 
ulation programs, procedure manuals, process How diagrams, and on-site equipment. 

Five learning modules have been developed in-house. This number is expected to 
grow quite rapidly in 19^)5, and resources have been allocated to support this growth. 



Computer-aided learning is used in areas where the fastest return on investment can 
be expected. This includes Work Permit System, Health & Safety, and the 
Environment. Trainees ha\e responded very positively to the coniputer-aided 
approach to learning. 



Cost constraints make the purchase of e;jJqT]rial resources difficult. However, part- 
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nerships have been developed with other ec^mpanies to share the eosis of the deveh- 
opinent ofeomputer-aided learning packages generic to the Petrochemical ^ Oil 
hidustries. This has included the Boiler Attendant Certificate and the Turbine 
Driver's Ceilificate. 

UNIQUE ELEMENTS AND BENEFITS 

The training program at KliMCOR is based on the principles ol work-based learn- 
ing, and a human resource strategy designed to achieve greater elTiciency, skill for- 
mation, careerpathing and competitive advantage linked to National and State 
Training developments. 

The training at KHMCOR involves the development of customized and highly 
structured training linked to a National qualification, a learner centred system with 
trained guidance and support, Hexible delivery, a competency-based approach that 
weds the needs of the organization with direct benefits to the employees, and recog- 
nition o'* prior learning. 

In general, the i. uining program supports the National Training Reform Agenda, and 
ensures a close association between the National Chemical and Oil hidustry 
Training Council, the State Office of Training and Further Education (TAFF:) and 
the Victoria Allied Industry Training Board. 

DURATION OF TRAINING 

The duration and length of training is dependent on the employee's abihty to devel- 
op the identified conipetencies to a specified standard. Nominal hours are noted for 
each module but employees may achieve the competency in less or more tim.e than 
that specified. In general, attainment of competency in a technical skill area will 
take four to eight months. 



• Irui^th ofiraiiuiii^ is 
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PARTICIPANTS 

Approximately 2.S() operators take part in this program. The average operator is 
approximately forty years of age and has formal education to the grade ten level. 
Almost all operators are male. 

ROLE OF PARTNERS 

Industry training committees that have participated in the development ol this pro- 
gram include the National Chemical and Oil Industry Training Board, the VictcM'ian 
Allied Industry Training Board and the Australian Vocational Certificate 
(Chemicals) Pilot steerhg Committee. These groups have provided a strong indus- 
try needs focus, and have shared their expertise gained through yeai s of developing 
a variety of training programs. 

Australia's Office of Training and Further Education has provided funding support, 
as well as advice on the training reform agenda and the accreditation process. The 
Victorian Allied lndust;y Training Board contributed support and advice related to 
flexible delivery, the training reform agenda and coordination with statewide train- 
ing developments. 
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i TESTIMONIALS 

i F. J. Morrow, Executive Director of the Victorian Allied Industries Training Board 
I has described Kemcor (Australia) as *'a leading edge company in the provision of 

I both vocational education and training in higher education/' 

I 

! Peter Kelly, President of the National Union of Workers, has praised the program on 
behalf of the workers represented by the union. 

The Chemical Plant Skills Operator Certificate Training offered by Kemcor 
(Australia) Pty. Ltd. has the total support of the National Union of Workers. 
The NUW has more than 100 members (operators) at Kemcor and is 
delighted that these people will now have access to accredited training of 
' the highest quality. 

' Peter Harmsworth, Director of the Office of Training and Further Education for the 
: State of Victoria, describes Kemcor's status as a registered private provider. 

I [The] registration provides evidence that Kemcor is a provider of quality 

: training. In particular, .. it provides training which is accredited; has the 

; human and physical resources necessary to provide accredited outcomes; 

observes ethical practice in relation to t^'aining participants. 

] Additionally ... Kemcor is the only registered private provider of this course 

] /// this State. Further, the quality of the training offered has been recognized 

I broadly across the industry This is evidenced by the fact that in addition to 

providing training to its own employees, Kemcor now provides training to 
; employees of other companies. 

I Finally, W. McDonald, National Executive Officer of Chemical and Oil Learning 
I (Australia), which is the national vocational education and training advisory council 
for the chemical and oi^ industry in Australia, describes the key role played by 
Kemcor in the development of vocational education within the industry. 

The central role played by Kemcor Australia in the development of the 
Nat'onal Chemical Operator Certificate and the flexible delivery materials 
associated with it must be acknowledged. This pioneering work is now 
proving of key use to plants in all sectors of the Australian chemicals and 
oil industrx. 



CONTACT 



Mr. W. C. VValley, Senior Training Advisor 

KEMCOR Olefins 

Kororoit Creek Rd., Altona 3018 

Australia 



Tel: (61-3)368-3282 
Fax: (61-3)369-7833 
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Food Production and Processing 

offered by The Centre for Temperate 

Agri-Food Training (CTAFT) 
North-West Institute of TAPE 
P.O. Box 1234 
Burnie, Tasmania 7320 
Australia 



THE PROGRAM 

The Centre for Temperate Agri-Food Training (CTAFT) at the North-West Institute 
ofTAFE (Technical and Further Education) is an elite national training school 
which includes the Open Learning Centre for food technology and the School of 
Engineering for food technology. Initial support for the development of the Centre 
malured as local industry. TAFE. the University of Tasmania, and the Tasmanian 
Government Department of Primary Industry and Fisheries (DPIF) recognized the 
benefits resulting from greater economic viability in domestic and international 
markets. 

Early in the development of the Centre, it was recognized that processes for identi- 
fying and setting competencies within the food processing industry needed to be 
established based on national standards. The need for implementing "best practice", 
raising quality standards, and having better educated managers and employees in an 
incrca'singly technologically intensive industry became obvious. Training was the 
answer, and subsequently the North-West Institute ofTAFE has been working with 
industry on a cooperative basis to identify and respond to these needs. Examples of 
industry partners working with TAFE in this area include Edgell-Birds Eye (veg- 
etable processors). Lactos (cheese). United Milk Products. McCains (vegetable • hi^h qualily, flexible 
processors). King Island Dairies. Cadbury (chocolate). Inghams (poultry proces- Joncl proditclmn and 
sors). Brambles (food transportation), and Tasmanian breweries. processing education 

CTAFT provides high quality, flexible food production and processing education 
including an Associate Diploma of Applied Science (Agriculture). Rural Skills 
Trainceship. Fa iiing Trade, Certificate of Food Technology, Advanced Certificate 
of Food Technology. Food Processing Traineeship. and customized training for indi- 
vidual industry needs. Training is based in the Institute complex which includes a 
170 hectare. $1.97M (Aus.), TAFE/Universily farm operating as a commercial veg- 
etable and livestock operation. 

The program includes articulation arrangements with the University of Tasmania 
towards'si Bachelor of Applied Science Degree (Agricultural Science), which in turn ■ 
leads to graduate studies and the potential for doctoral and post-doctoral studies. 
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THE DELIVERY 

The program includes tlcxible delivery methods as well as convenlional face-lo-facc 
classroom based training. This provides for alternative delivery methods in order to 
meet individual client requirements. Examples include TAPE trainers conducting 
training on-site in industry, incorporating practice and theory with individuals and 
teams; remote facilitation by TAFE trainers with on-site learners responsible for for- 
mulating workplace training manuals specific to their applications; and interactive 
computer-based learning packages. 

The training is characterized by multiple entry points into the hierarchy of training, 
recognition of prior learning, and articulation from the senior secondary sector and 
to the higher education sector at the University of Tasmania. The flexible delivery 
model extends across state borders and has the potential to be promoted through 
food processing companies such as Pacific Dunlop as a national initiative. 

SPECIALIZED RESOURCES 

The program is delivered through the collaborative use of facilities made available 
from food processing firms, the farming industry, and DPIF, as well as training in 
the institute and University Centres. Resources include some of the largest and most 
modern food processing factories in the southern hemisphere as well as the DPIF 
research facilities. 

Specific examples of resources include: modern food processing equipment (veg- 
etable, dairying, honey, breweries, confectionary, poultry and meat) that enable stu- 
dents to see first-hand new technologies in food preservation, including laboratory 
techniques for quality assurance and grading technology encompassing optical tech- 
nology; on-site training rooms equipped with teaching aids at food processing 
plants; vegetable packing plants; farms for on-site practical work; a tissue culture 
laboratory; dairy and vegetable research units for examining post-harvest problems 
in the processing industry; storage for frozen, refrigerated and cool store products: 
and transportation and shipping enterprises. 

UNIQUE ELEMENTS AND BENEFITS 

This program assists directly and forcefully in the development of Tasmania's 
potential for food processing. In addition, the program is unique in that it reaches 
and benefits rural people isolated from further education. The program also utilizes 
community resources and creates a 'critical m.ass' in technology transfer and 
research and development in a small state. 

Program goals are achieved by linking the activities of the farming, food processing 
and training communities. The number and variety of partners in this program 
speaks to its uniqueness. 

An aspect of the articulation process, called 'enrolment surety', guarantees TAFE 
students a university place during the second year of their Associate Diploma if they 
fulfill prescribed performance criteria. 



• \n\whnent surety \ 
(guarantees TAFE 
students a university 
place 
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The partners benefit through the group's ability to share information and focus on 
efficiencies that reduce costs and improve the quahty of agricultural products from 
the raw material providers through to and including the supply of finished goods to 
both the domestic and export markets. 



DURATION OF TRAINING 

Courses range from short in-service training through to two-year full-time Associate 
Diploma study. The Certificate Programs typically require one year ot full-time 
study, whereas the Apprenticeship Program requires three years. The duration of 
customized programs varies according to the type of training requested. 

PARTICIPANTS 

Students are drawn from all regions of Tasmania. Negotiations with national com- 
panies for training in food processing are underway, and international training 
opportunities have been identified and strategies developed. 

The total number of students exceeds KOOO. Approximately 270 students are 
enrolled in part-time short courses, 420 part-time and 60 full-time students are 
enrolled in Certificate Programs, 200 part-time students are enrolled in the 
Advanced Certificate, and 30 full-time students are registered for the Associate 
Diploma, A total of 150 Apprentices also study in the program. 

Approximately 6()^/r of the students are male. Forty percent of the students have 
completed year 1 2 of senior secondary school. 

I 

ROLE OF PARTNERS 

These programs are delivered with the assistance of the Tasmanian Agricultural 
Services Consortium (TASC). TASC includes the TAFE/University Joint Venture 
commercial farm, the staff and resources of the Tasmanian Institute of Agricultural 
Research (TIAR), the University of Tasmania's North-West Centre with its labs and 
research capability, the facilities of the DPIF including the Elliot Dairy Research 
Station and the Forthside Vegetable Research Station, and the facilities of the 
TAFE/lndustry joint venture Flexible Learning Centre. In addition, Edgell-Birdseye 
and United Milk (Tasmania) provide on-the-job training facilities. 

Together, these partners are able to deliver training, research and technology transfer. 
TESTIMONIALS 

Mr. Jim French, General Manager of Hdgell-Birds Eye Vegetable Division, has 
nation-wide responsibility for one of Australia's largest food processing companies. 
He is a strong supporter of industry/TAFE links. 

Ecli^cll'BircIs Eye is conunilled to ihc improvement o f our work force at all 
levels, a commitment demonstrated hy the enormous effort already expend- 
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• everyone folks about 
aclu'eviti}^ World Class 
Competitive eompauies, 
hut the doiu^ ami the 
achieviiiii needs real 
coiwvittnent and 
resources 



ed on the introduction of Best Practice to our ori^anization and other indus- 
try specific trainifii^ we have developed internally and in cooperation with 



Everyoiw talks about achieviiii^ World Class Competitive companies, hut 
the doiiii^ (Uid the achieving needs real commitment and resources. The 
involvement of TAPE and industry in common objectives and well designed 
and resourced projects such as this, is the answer 

Mr. Glen Graham, Manager of the Devonport Branch of Edgell-Birds Eye. has 
worked closely with TAPE in developing flexible delivery courses. 

/ see training as a vital element for improviiii^ our competitiveness both in 
the domestic and import market. In conjunction with best practice nu)dels, 
bench markiiii^, and quality assurance programs, training is the key U) mak- 
ing it possible for us to nu)ve fonvard. 

By bringing training programs on site, work schedules are affected less, 
training is work related, and the employer together with the employee has 
greater involvement in the development of the training. 

The model which is being developed by TAFE is also valuable in the way in 
which it has achieved strong collaboration between viwious training bodies, 
iiuhtstry, government, cuid unions. 

Professor Robert Clark, Head of Department for Agricultural Science at the 
University of Tasmania has been closely involved in the development of collabora- 
tive systems between TAFE and the University. In particular, he was involved in the 
purchase of jointly owned facilities, the organization of jointly taught classes, and 
the implementation of joint enrolment systems between the University and TAFE. 
Professor Clark feels that. 

The flexibility then has been gained through many of these joint initiatives 
between educational bodies has helped students from a variety of back- 
grounds to access training programs. It has also enhanced the quality of 
training and the ability of educators to respond to the needs cmd interests of 
relevant industries. 

The Tasmanian Rural Industry Training Board has worked closely with the North- 
West Institute of TAFE in the development of the Centre for Temperate Agri-Food 
Training. Mr. Zichy Woinarski, the Executive Officer, says, 

... the work undertaken by the Centre is at the forefront of agricultund edu- 
cation ami training. The Centre has responded to industry's needs and has 
been innovative in meeting the demands and skills of vocational education 
and training; so much so that the developments in Tasmatua, highlighted by 
this Centre, have become ''the best practice'\for the rest of Australia for 
rural education and training. 
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CONTACT 

Mr. Michael Knowles, Director 
North-West Institute of TAPE 
P.O. Box 1234 
Burnie, Tasmania 7320 
Australia 

Tel: (61-04) 30-5613 
Fax: (6i-04) 33-3542 
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Water Distribution and Construction 

Water Resources Management Program 



offered by 



Rural Water Corporation 
Training Services 
P.O. Box 165 
Tatura, Victoria 3616 
Australia 



• assessment method- 
oloi^ies ami standards 
relate directly to work- 
place requirements 



• stipcrvisors act as 
tnentnrs, providin}^ SKp- 
port to trainees 
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THE PROGRAM 

The Water Resources Management competency-based program provides a three- 
level, on-the-job (OJT), iniegrated training program for water distribution and con- 
struction and maintenance employees. The three levels include a Cenificate in 
Water Resources Management, an Advanced Certificate in Water Resources 
Management, and an Associate Dipiom.a of Applied Science (Water Resources 
Management). 

In striving for more commercial, customer focused work practices, the Rural Water 
Corporation identified a need for improved competency training of its large number 
of field-based staff. There were no existing accredited courses, offered by educa- 
tional institutions, that were oriented to water industry operation. Therefore, with 
Government support, the Rural Water Corporation developed the Water Resources 
Management Program and obtained the required status to enable the organization to 
award accredited certification. 

The learning outcomes for each module in the program are performance oriented 
and the assessment methodologies and standards relate directly to workplace 
requirements. The program is conducted, for the most part, on-site and is based on 
self-paced modules. Supervisors act as mentors, providing support to trainees and 
guiding them through the program. Concurrent work experience is required to enrol 
in this program. 

The overall structure of the three levels supports the progressive development of 
skills and knowledge. Learning across the three levels is linked so that each level 
provides the prerequisites for and leads directly into the subsequent level. Each 
level, or exit point, is based on a platea': of vocational outcomes .issociated vvith the 
work of a particular occupational group. 

The Certificate level program provides the skills and knowledge to work in a specif- 
ic vocational area across a range of related activities performed with a minimum of 
direction and supervision. This program encompasses Levels 2 and 3 of the 
Australian Standards Framework (ASF). Certificate modules include *\Storage 
Water Regulations", ^'Confined Space Entry'\ 'Channel Regulations and 
Operations", and 'Construction Methods". 
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The Advanced Certificate program provides skills and knowledge to prepare partici- 
pants for work in first-level supervisory/administrative positions. It builds on the 
Certificate program by developing skills in problem solving, resource management, 
quality controC management of small groups and communication to a standard 
appropriate to the workpkicc situation. Entry to the program is normally via the 
Certificate; however, for those seeking direct entry. Recognition of Prior Learning 
(RPL) is available to match the skills and knowledge of individual participants 
against the performance standards of the program. The Advanced Certificate 
requires application of skills across levels 4 and 5 of the ASF. Examples of 
Advanced Certificate modules include 'T.arthworks", ^^Storage Flood Routing \ 
^•System Performance Analysis'', and "Planning and Scheduling Delivenes'\ 

The Associate Diploma enables graduates to work at a para-professional level, and 
focuses on managerial and strategic skills. 

THE DELIVERY 

Delivering credentialed iraining to its workforce, which is disadvantaged by consid- 
erable geographic distance from metropolitan centres, has been the major challenge 
facing the rural water industry. On-the-job, self-paced instruction has offered the 
solution. 

Learning outcomes, assessed by trained supervisors, cover the key skill competen- 
cies of eV^h module. Where funher work is required for participants to gain the 
skills, workbooks facilitate the self-paced instruction, acting as a guide for both 
trainee and supervisor. Trainees are required to complete each exercise in consulta- 
tion with the supervisor as directed In the module. This aproach facilitates the 
development of a team-based approach to supervision, with the supervisor acting as 
a coach and leader. 

The predominant delivery mode of structured on-the-job experience is supported 
by more formal methods including workshops and short courses, as well as specif- 
ic workplace learning programs, such as literacy support, when and where needs 
warrant. 

This variety of approaches ensures that the program caters to individual variations 
in learning styles The workforce profile is that of a group which has learned for the 
most part by "doing \ and few have been recently engaged in formal education. 
Flexibility in the delivery a; oroaches has been critical to the program's success. 



SPECIALIZED RESOURCES 

Participants in the training program use the same equipment that is used in daily 
work activities carried out at the corporation. In this way, practical applications are, 
by the very nature of the resources, embedded in the program. 

For some modules, competency in the use of specialized equipment is required. For 
example, '^Confined Space Entry'' requires the use of a specialized safety harness 



• flexibility in the 
cleliven approaches has 
been critical to the 
program's success 



• participants in the 
training program use 
the same equipment that 
is used in daily work 
activities 
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and breathing apparatus. For the weed spraying module, the use of spraying equip- 
ment and related safety clothing is critical. The equipment modules focus on the use 
of small, hand-held equipment such as chain saws through to the operation of large 
excavators and other earth-moving equipment. 



UNIQUE ELEMENTS AND BENEFITS 

Unique elements of the program include the course delivery methods, the assess- 
ment procedures, RPL, and the skills management data base. 

Formative assessment of learning outcomes is generally carried out by the person 
conducting the training, usually the supervisor. The purpose of this assessment is to 
ensure that the learner is progressively developing the skills and knowledge 
required to achieve the objectives of the module. 

Summative assessment at the conclusion of a module (i.e., of all the learning out- 
comes associated with that module) is based on activities which combine the learn- 
ing outcomes into a meaningful assessment task. This enables evaluation of the 
aggregate workrole so that contingency management, task management and job- 
related environment factors can be assessed in combination with the specific techni- 
cal aspects of the role. These assessments are conducted by a three-person panel 
comprised of a subject expert, a person who is independent of the assessment 
process, and a supervisor/trainer. 

The Corporation's RPL process acknowledges employees' skills and knowledge 
obtained through formal training (industry and education), work experience and/or 
life experience. District Coordinators are trained to implement the RPL process as 
part of their role in coordinating the program. RPL candidates are provided with 
proformas which require them to reflect upon their areas of expertise in relation to 
the learning outcomes. The follow-up discussion to conflrm the areas of required 
training is conducted by an RPL panel. 

Access and efflciency are the hallmarks of the skills management database devel- 
oped by the Corporation. This database allows employees to check their progression 
at all times and eliminates the need for paper-based verification procedures. All 
course information and the details regarding each employee's attainment of learning 
outcomes are held and updated on a data base which is available to all districts. 
Reports can be general j by individuals directly from the database. Manipulation of 
information, however, is restricted to District Coordinators. In addition, the Program 
Manager generates a Skills Passport each quarter. This results in a printed progress 
update for each participant. 

As well as providing a record of achievement for participants, the database provides 
vital information to District Coordinators for the planning and monitoring of train- 
ing to support operational requirements at district and regional levels. In addition, 
these reports provide quality checks on the implementation of the program. 



• the database allows 
employees to check 
their proi^ression at all 
times and eliminates the 
need for paper-based 
verification procedures 
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DURATION OF TRAINING 

The program duration for the Certificate is approximately 400 hours. For the 
Advanced Certificate, program duration is approximately 600 hours, and the diplo- 
ma program requires, an additional 600 hours. 

Training under the Water Resource.. Management Program is self-paced. • pcirticipants are not 

Panicipants are not required to meet pre -conceived time restraints, and there are no required to meet 
formal entry requireme'Us although it must be remembered that the program pre-conceived time 

requires concurrent work experience. restraints 



PARTICIPANTS 

There are approximately 400 participants enrolled in the program. 

As mentioned previously, the program is designed for employees with traditionally 
low levels of education. From a survey conducted in July 1993, it was determined 
that ;Iightly more than 709f of the participants had completed grade ten, eleven or 
twelve. The remainder had not completed formal education beyond grade nine. 

The average age of this workforce is forty-two years and the average length of ser- 
vice with the organization is twelve yjars. 



ROLE OF PARTNERS 

The program has an Advisory Committee comprised of participants, management 
and independent members from other Water Authorities. The Advisory Committee 
is responsible for total program monitoring and ensuring new techniques and up-to- 
date methods of operation are included in the course. 



TESTIMONIALS 

When the program began in 1992, Mr. J. Nathan, Executive Director of the 
Vocational Training Bureau, offered the Corporation his ''congratulations on attain- 
ing private provider status in what is, without doubt, one of the most important 
training initiatives in many years." 

Later, at the formal launch of the Water Resources Management Program, Mr. T. 
Moran, former General Manager of the Department of Employment and Training, 
noted that, ''the Commission is to be particularly commended because the courses 
and I the private provider] registration represent not only a willingness to develop 
structured and credentialed training, but to confront and address difficult and emerg- 
ing issues in what is flexible and responsive industry based training." 

Also at the launch of the Program, Mr. J. Davidson, State Director of the Federal 
Department of Employment, Education and Training, stated that ''a very encourag- 
ing feature of the development of this project has been the spirit ol co-operauon and 
enthusiasm for the project that has existed throughout the various components of the 
Rural Water Commission and the water industry." 
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• an example of what 
unions and employers 
can achieve by workini* 
toi^ether 



The Australian Services Union described *nhis initiative of the Rural Water 
Commission [as] an example of what unions and employers can achieve by working 
together". And Mr. N. Campbell, former Victorian Branch Secretary of ASU, said, 

I'm sure none of the [ASU members involved in the project I knew what 
active participation was i^oini^ to inean in terms of workload but havini^ 
canvassed their Vtcw they all said it was an interestini^ and enlightening, 
experience. ... / congratulate the Rural Water Commission on persevering 
throui^h this exercise.,. 

Some of the most important testimonials come from the participants of the program. 
The following comments were received as part of a survey of participants, 

... given the opportanityfor the skills I possess to be recoi^nized has i^iven 
me a sense of personal achievement and self worth. 

... at first I had doubts of its usefulness but after compleliny five or six mod- 
ules, I have a wider understanding of RWC operations. 

... given me confidence in what I do. 

... been beneficial in enhancing my skill level ami I feel has gone a long way 
in generating a 'team approach\ 

... brought training to me that I would normally not get because the class- 
room terrifies me so I shy away from the situation. 



CONTACT 



Mr. David Roberts 
Manager Training Services 
Rural Water Corporation 
RO. Box 163 
Tatura, Victoria 3616 
Australia 



Tel: (61-58) 24-2832 
Fax: (61-58)24-1114 



37 



mm 



Exemplary Training Models in Industrial Technology 



Skills Development - Building 
and Construction Industry 

offered by Stanwell Skills Development Programme 

P.O. Box 5540 
Rockhampton Mail Centre 
Queensland, 4702 
Australia 



THE PROGRAM 

The Stanwell Skills Development Program (SSDP) was established to train a eon- 
struetion workforce for the development of the Stanwell Power Station site in 
Queensland. The objective was to train local people for this project, rather than rely 
on migrant specialists from other areas of Australia. The program currently trains 
workers for the Stanwell site and for work in other building and construction pro- 
jects. 

Specific examples of training modules and courses include: welding, steel fixing, 
steam systems, explosive powered tools, rigging, quality concepts, plan interpreta- 
tion, and construction site management. 

The program incorporates the relevant components of the National Training Reform 
Agenda. These include a competency-based training approach; modularized and 
self-paced learning materials; modules/programs accredited and linked to nationally 
recognized standards; literacy in the workplace; occupational, health and safety 
components: and an underlying philosophy of workplace reform through a consulta- 
tive process. 



• the objective was to 
train local people, 
rather than lel : on 
migrant specialists 



THE DELIVERY 

Students receive training via several delivery modes. These include lecture, facilitat- 
ed group discussion, one-on-one student mentoring and, most importantly, on-the- 
job (OJT) instruction. The OJT emphasis ensures that the theoretical component is 
complemented very directly with the practical skill components. 

The accent is on self-paced learning, wher'^ ;tudents are encouraged to manage their 
education. 



•OJT ensures the theo- 
retical component is 
complemented with the 
practical skill compo- 
nents 
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SPECIALIZED RESOURCES 

The training programs are based on self-paced learning manuals. These manuals 
incorporate simple language wi^ no jargon, thereby allowing students with limited 
reading ability to participate in the programs. Also, the text in the manuals is inter- 
spersed liberally with graphics. This provides variation and further supports partici- 
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• ///r Icarnini^ mate rials 
are ihc nwsi important 
element in this proi^ram 



panls with weak reading skills. Activity questions enable participants to test them- 
selves as they complete the material, and students can exit at the end of any unit. 

The modules and learning materials were developed by skilled workers who were 
trained as instructors and mentors. The fact that the course developers arc them- 
selves skilled in the field of study enhances the practical nature of the materials, The 
learning materials are the most important element in this program. 

Specialized equipment and materials also includes videos that have heen produced 
for specific programs (eg: Steam Pressure Equipment. Stress Relieving, and the L-se 
of Overhead Cranes and Scaffolding Materials), 



♦ this prof^ram hronj^ht 
training to ihe people 



UNIQUE ELEMENTS AND BENEFITS 

Through this grass roots training program, SSDP maximized the invoKement of 
local labour in the construction of the power station with 127r of the workforce 
coming from Central Queensland, This involvement of local people has led to a bet- 
ter understanding and acceptance of the project and its attendant benefits to the 
community and economy. Many unemployed people have gained new or enhanced 
skills through participation in the training programs, and they can use those skills in 
many industries. The result is greater ilexibility and mobility. 

SSDP is recognized by the Construction hidusiry FJevelopmeni Agency (CIDA) as a 
model project for workplace reform. The benefits derived by this program include 
an improved skills base at the local IcveK an integrated safety and education pro- 
gram with demonstrable results, stronger, local communications and commitment to 
the job. and a payroll that is disbursed within the local economy. 

Follow-up studies have described a host of benefits, including: a massive reduction 
in injury and sick time when this project is compared with other construction activi- 
ties of this magnitude; a fatality free project (currently) that is on-time and on-bud- 
get; a very low rate of time lost to industrial disputes (approximately I ); and the 
enhancement of skills for more than 600 workers leading to improved efficiency 
and productivity. 

Rather than bringing the people to the training, this program brought training to the 
people. 



DURATION OF TRAINING 

The duration of the training programs vary. Some are single modules, while others 
contain a group of modules. Generally the programs arc delivered in forty hour 
modules which can be divided into smaller units for ease of delivery and assess- 
ment. Given competency-based nature of the program, the forty hour figure is an 
imprecise indicator. Many students can complete a unit in a shorter time frame, 
while others take slightly longer to achieve the necessary competencies. 

The self-paced nature of this training program means it can be delivered in approxi- 
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mately one-third of the time typically required hy a taiditional lock-step program. 
The costs savings, to students and employers, has been enormous. 

. • the cast S(ii'i}i<is 
rcsii/linj^/roni the self- 

PARTICIPANTS nature haiv 

Since SSDPs inception in February 1990. more than 1,100 students lur e enrolled in ^^^-'^'^ cuonnous 
the program. Most participants study on a part-time basis in the evenings. 

The typical level of education achieved by the majority of participants prior to 
entering the program is grade 10 in the secondary system. It must be noted that 
SSDP programs range from entry level training through operative non-trade, techni- 
cal and engineering streams. Qualifications for some of the higher level programs 
vary from Engineering Certificate Level 1 to an Advanced Certificate or Associate 
Diploma in engineering or construction. 



ROLE OF PARTNERS 

SSDP networks closely with TAF'E, the University of Central Queensland, and pri- 
vate providers in the development and delivery of the training. All students who 
undertake SSDP programs are enrolled through TAFfi and successful students 
receive TAFH certificates. This ensures program recognition and the portability of 
certification. 

The University has provided training facilities and training programs to SSDP stu- 
dents on a reciprocal basis. 

Local industry and businesses have benefited from SSDP's expertise in training and 
workplace change, and network partners have Joined forces to provide articulation 
arrangements along vocational pathways that range from Hngineering Production 
Certificates to Associate Diplomas. 

TESTIMONIALS 

The Stanvv^ell Skills Development Program received Queensland's 'Hmployer of the 
Year' Award for its training program, and since that time accolades and imitations 
of its training programme have been plentiful, 

Gai Sheridan, from the Australian Department of F^mployment, Fiducation and 
Training, has described SSDP as pioneering and innovative. 

... Stamvcll is still foremost in pioneering new and effective trainini^... . The 
proi^ranmie was alw ays innovative and as it has nuitnred I know it has heci)nie 
a true exemplar of 'best practice \ I am also sure that you fSSOPj are now 
seeing taiif^ihle returns in productivity for your efforts and investment ... there 
have been several others lookini^ to enuilate your proi^ranmie, and 1 1 knowj 
that Stanwell has earned an excellent reputation for true Queensland courtesy 
and hospitality and preparedness to i^ive ycnir valuable time and support to 
those who come 'knockinji^ at your door' for infonnation and help. 



Page 25 



Exemplary Training Models in Industrial Technology 



Dawson Peiie, General Secretary of the Australian Council of Trade Unions, argues 
that the Stanwell program has been highly successful for all participants. 

The Proi^raintnc's success can he measured by the results achieved in the 
area of curricuUun development and delivery. Course material developed hy 
SSDP is hein^ widely used on construction sites throughout Australia. The 
innovative training delivery system - on the job training - a skill centre on 
site - created an unprecedented demand for training from wide secti(ms of 
the workforce, resulting in excess of 700 workers successfully completing 
TAFE accredited courses and the issuing of more than one thousand certifi- 
cates. SSDP has been a rewarding experience for all concerned. 

Finally, Peter Barda, C.E.O. for the Construction Development Agency, thinks that 
SSDP is "providing a spark needed for the introduction of a work place culture 
change He notes that, 

when visiting the Stanwell Power Station Site, it is apparent that the enthu- 
siasm and initiative of the SSDP has provided positive benefits to employees 
and employers alike. The construction industry hi Australia is reaping the 
benefits of the curriculum development and the proof that training does 
make the difference. 



Mr. David Clark, Secretary 

Stanwell Skills Development Programme 

PO. Box 5540 

Rockhampton Mail Centre 

Queensland, 4702 

Aust:alia 

Tel: (61-79)22-3137 
Fax: (61-79)22-6909 
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Spinning Operations 

Textile Industry 

offered by TexSkill Limited 

25 Dawson Street 
Brunswick, Victoria 3056 
Australia 



THE PROGRAM 

TexSkill ofters accredited and nationally recognized training for workers in the 
Spinning Industry. This includes a Certificate in Spinning Operations, an Advanced 
Certificate in Spinning Operations, as well as short courses for electrical/mechanical 
technicians who service spinning machines. 

The Certificate Program provides workers with a formalized learning framework, 
and is divided into two stages. The course structure is designed to provide maxi- 
mum flexibility with regard to delivery, and entry and exit points. Participants may 
elect to complete single modules only, or one stage only, or the full program. 

Assessment is competency-based, and Recognition of Prior Learning (RPL) princi- /• • • , 

pies are applied. Credit is eiven to participants who are able to demonstrate skill * '-^ ^^'^^'^'^ f J^" " 

' c A \ ' tk'ipcmts who are able 

competencies tor any module. ' 

to clenionstrate skill 

Participants must be employed at a spinning mill before they may begin the program. ; competencies for any 



module 



The Advanced Certificate Program is similar to the Certificate Program in that there 
is flexibility with regard to entry and exit points, RPL applies, and all assessment is 
competency-based. Completion of the Advanced Certificate will result in credit 
towards further studies, including the Associate Diploma of Electronics and the 
Associate Diploma of Textile Technology. Modules for both the Certificate and the 
Advanced Certificate focus on Machine Operations, Quality Maintenance, Team 
Skills, and Factory Communications. 

Short courses include a Certificate for Supervision, general textile courses, as well 
as courses for the operation and maintenance of Schkifhorst (Autoconer), 
Trutzschler (Blendomat), Volkman, and Zinser machinery. These courses are aimed 
at supervisors, operators, mechanics and electricians. 

TexSkill is also involved in the Textile Industry Traineeship (Spinning) Program, 
funded by the state governments of Australia. The traineeship program is designed 
for youths aged 16 - 19, and provides them with an opportunity to begin developing 
the broad range of skills and qualifications necessary for a career in the textile 
industry. In the Traineeship Program, there is a close link between on-the-job and 
off-the-job training. 
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THE DELIVERY 

Most ofTcxSkiH's programs are factory based. These are tailored to meet the indi- 
vidual needs of each company, while ensuring viability for certification and recogni- 
tion. This means that all elements and modules can be individualized to meet the 
industrial needs of specific employers, yet employees enjoy the benefits of training 
that is recognized at the national level. 

TexSkill also operates a training centre with some of the best spinning equipment 
that modern technology has to offer, complete with spinning lines for cotton, 
worsted and woollen systems. 

SPECIALIZED RESOURCES 

The Skills Centre machinery is valued at more than $3M (AU), Included are a 
Trutzxhler Cotton Line, a Schlafliorst Autocorod, a SchlafTiorst Autoconer, a Zinser 
Draw Frame, a Volmann 2.1 Twister, a Repco Spinnen a Calvam Twister, a 
Schlumberger Gill Box, a Zinser Ring Spinning Frame, a Mackie Semi-worsted 
Spinner, a Houget Ring Spinner and a Tatham Woollen Card, 

TexSkill has pioneered the production of high-quality spinning machine manuals, 
useable by operators with low literacy levels. To date, approximately 90 machine 
specific manuals have been produced by TexSkill for operators and advanced opera- 
tors for 15 companies across Australia. 

UNIQUE ELEMENTS AND BENEFITS 

TexSkilTs operator training programs have been a first for the spinning industry in 
Australia, and the experience gained in the development of this programming is 
now being emulated in other areas of the textile field. 

TexSkill's practical on-the-job (OJT) training balances two requirements. The first is 
for the trainmg to meet individualized needs of the company, in accordance with its 
expectations, machinery, procedures and facilities. The second requirement is for 
the training programs to provide an accredited career path. The result is a program 
that satisfies the client company and the trainees with customized training that is 
nationally recognized and therefore portable. 

TexSkill also offers assistance with the development of individualized training man- 
uals. The value of operator training manuals, specific to a company's machinery, 
layout, procedures and policies, is invaluable. In one plant, a TexSkill consultant, 
working in consultation with a supervisor, mechanic and operator, might write the 
manuals. In another mill, the TexSkili consultant might be an advisor or editor only. 
The individualized or customized approach is at the heart of TexSkill's "meet the 
client's needs'' philosophy. 

TexSkill has become known for several key qualities, including: taking an active 
appi ach to the sourcing of funding opportunities that enable training materials to 
be developed and provide in-factory training release time for employees: providing 
integrated training that helps companies achieve production and quality improve- 
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ments while reinforcing measurement and accountability; developing a range of 
training materials and course content that offers learning opportunities at every level 
of language proficiency; offering courses in country mills and across all shifts (night 
shift employees have always been the forgotten people); customizing training and 
supporting companies to develop their own training programs so they become less 
dependent rather than more dependent on TexSkill; producing product knowledge 
courses and manuals for self-paced distance learning; meeting the demand for basic 
and advanced technician training by holding short courses at TexSkill's Skills 
Centre with overseas instructors supplied by European Manufacturers. 

As a result of these initiatives, TexSkill's enrolments have increased from 67 in 
1992 10 more than 700 in 1994. 

DURATION OF TRAINING 

The length of the courses varies from a few hours to one year depending upon the 
requirements of the company. RPL affects the duration of courses. 

PARTICIPANTS 

Over 700 workers enrolled in TexSkill courses in 1994. Being fully employed, all 
participants study part-time in TexSkill programs. 

The icvcl ol' education and demographic profile of the training program participants 
is similar to the general profile of workers in the textile industry. For the most part 
this means low levels of education and literacy, and a high percentage of migrant 
and female workers. 

ROLE OF PARTNERS 

TexSkill is governed by a board comprised of representatives from industry, unions, 
government bodies and TAPE. 

TexSkill's Skills Centre is located within the Melbourne College of Textiles. This 
provides access to their facilities, and the opportunity for cooperation on projects 
and exchange of ideas. 

TESTIMONIALS 

Mr. Peter Vinney, Senior Manager with the Textiles, Clothing and Footwear 
Development Authority (TCFDA), has described TexSkill's purpose and value. 

ITcxSkillj was designed to provide liii^h quality training and up-to-date 
technology in order to develop a highly skilled, technically advanced and 
competent workforce for a world competitive industry TCFDA through its 
e.x ensive dealing with Australia's textiles liuhistry, especially spinners, is 
acutely aware of the valuable role played by TexSkill as a leading ofid 
unique provider of skills training to industry The role of TexSkill can only 
he expected to become more important as the textiles industry continually 
upgrades its capital to match world best practice. 
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John van Dolderen, Joint National Secretary of the Textile Clothing & Footwear 
Union of Australia (TCFUA), praises TexSkill for its contribution in the move from 
a system of remuneration for the job performed to a system of remuneration for the 
skills brought to the job. 

The TCFUA recognizes the vital contribution by TexSkill to the provision of 
a formalized career structure for workers in the spinnin^^ industry. Award 
restructuring for the textile industry came into effect in October 1992. The 
award now has a skill based classification structure, so employees are paid 
according; !:) the task they perfornu These skills are reflected in the new 
national competency standards. Until TexSkill gained accreditation for their 
Certificate and Advanced Certificate in Spinning Operations, there was no 
formalized training available to workers in this industry which matched the 
skill based award, Spinniiig industry employees now have a nationally rec- 
ognized, competency-based training system which reflects the award 
restructuring, and articulates into related certificate and diploma courses. 
TexSkill is to be congratulated for developing their certifuate courses 
which fdled the void in available training for spinning operators. 

Gay Gallagher, Executive Officer of the Victorian Textile Clothing & Footwear 
Industry Training Board, praises TexSkill for it support. 

/// a short period, the Te.xSkill model of training, and its related training 
manuals, has gained widespread recognition. This is because TexSkill was 
able to understand and respond to the special needs of the spinning indu,\try 
in terms of accessibility, flexibility and equity requirements. 

Finally, Mr David Alexander. General N4anager for Yarra Falls Pty Limited, 
describes the effect on the shop floor. 

Our company is progressively moving to cellular production methods, and 
we required a training program which would facilitate this move and make 
each cell as effective and productive as possible. TexSall has recently com- 
pleted a period of training for workers in the first cell, ! am pleased to 
report immediate and positive results in two areas: ( I) a significant 
increase in productivity achieved earlier than expected; (2) a demonstrated 
improvement in team work. 
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Kerry Dickson 
TexSkill Limited 
25 Dawson Street 
Brunswick, Victoria 3056 
Australia 

Tel: (61-3)389-9127 
Fax: (61-3)389-9129 
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Electronics Program & Information Technology 

offered by Torrens Valley Institute 

of Vocational Education 
1 00 Smart Road 
Modbury, South Australia 5092 
Australia 



THE PROGRAM 

In January 1992, Tea Tree Gully College opened its doors under the banner "A 
College for the 21st Century". Since then, the college has amalgamated and become 
Torrens Valley Institute of TAPE. Dedicated to the development of self-directed, 
life-long learners who are responsive to the changing needs of society, the College 
produces "enterprising graduates" in areas of identified skills shortage using effi- 
cient, cost effective strategies. 

The Electronics and Information Technology Program at the Torrens Valley Institute 
of Vocational Education provides quality vocational preparation and skills develop- 
ment which meets the needs of students seeking to enter the electronics industry. In 
particular, the program seeks to address shortcomings in the availability of electron- 
ics education to non-urban students by offering programming with a unique blend of 
characteristics that includes: off campus, self-paced study, continuous intake and 
exit; computer-based training and computer-based course management; recognition 
of prior learning; recognition and documentation of enterprise skills; and very 
strong links with industry. 

The curriculum spans from entry level (Certificate Programming) through to spe- 
cialist areas (A.ssociate Diplomas). 



THE DELIVERY , . . 

The Electronics Program, like all other programs offered at the Tea Tree Gully • students ac\ wiiat 

Campus of the Torrens Vallev Institute, is student-centred in its approach. Delivery ' they learn, when they 
characteristics include: continuous entry or open-entry/open-exit; competency-based ; learn, how they learn 
curriculum; students decide what they learn, when they learn, how they learn and and where they learn 

where they learn: the development of industry competencies; the fostering of broad- ! 
based generic skills; and weekly intakes. 

It is possible for students to study up to seventy modules at any one time, and the 
overall learning environment is administered and tracked by a student management 
system (SMART) that was designed by the faculty, ': 



SPECIALIZED RESOURCES 

The Electronics Program relies heavily on student-centred, interactive learning 
guides and support learning materials. The bulk of these materials is currently print- 
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based; however, the developmenl, cuslomi/.ing and inlegralion of computer assisted 
learning modules has beaun. 
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Offeampus links via phone tutorials and modem connected computer system link- 
ages have been established to support learners in rural regions. Additionally, video 
conferencing facilities arc available in order to provide tutorial support for these 
same students. 

On campus workstations include DEC equipment. PCs. CAD systems, microproces- 
sor training and development systems (HCI L80805), Software packages include C, 
C++, MASM, Quick C, Prote! CAD packages, P Spice, and others. 



Resources are designed to provide students with hands-on rather than theoretical 
knowledge, and the program is supported by an intensive work placement program. 



UNIQUE ELEMENTS AND BENEFITS 

The Electronics and Information Technology Program prepares students for the 
"new look" workplace, an environment characterized by more highly skilled work- 
ers, multi-skilled workers, flat management structures, multi-disciplinary and self- 
managed teams, and workers who regularly upgrade their skills. 

To prepare graduates for this "new look'' workplace it is important that the} not 
only have highly developed industry specillc knowledge and skills but that they also 
possess a range of enterprise skills (generic skills/attributes). These include: the 
ability to communicate orally and in writing; the ability to work with other people 
of all types; the ability to make judgements; the ability to demonstrate effective lime 
management skills; the ability to be innovative and self-starting; the ability to take 
initiative; the ability to problem solve; the ability to access and process information: 
and the ability to make decisions and accept responsibility for the consequences of 
those decisions. 

Students who enrol in the Electronics and Information Technology Program book 
into general and specific teaching and learning sessions where multi-subject learn- 
ing modules are facilitated by staff working in what can be best described as an R & 
D laboratory workshop. As many as sixty individuals grouped into small study sup- 
port units are managed in this environment at one time. 



DURATION OF TRAINING 

Certificate programs, fully embedded and integrated into the comprehensive cur 
riculum, can be completed in 12 months. The Associate Diploma in Computer 
Systems Engineering is nominally conducted over two academic years. However, 
given the Institute's fiexible delivery approach, students may complete the courses 
(reach acceptable levels of competency) in much shorter periods of time. The total 
duration of the curriculum is 1,500 hours (nominal). 
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PARTICIPANTS 



There are 280 students enrolled in the Certificate Program. Students in this program 
must have achieved grade eleven, and a math and sciences background is pret'eired. 
Approximately 60^ of the students come direcih' from secondary schools, w hile 
the remaining 4iy.'r c(Mne from industry. The Ad\ anced Certificate Program enrols 
35 .students each year, while the Associate Diploma enrols 122. Grade tweU e is 
required for these programs, as is a maths and science background. 

Thirix spaces are available for the off-campus Certificate Program, while a further 
18 spaces are dedicated for special bridging students. ;\pplicali(Mis for these pro- 
grams exceed available places b_\' a 2: 1 margin. 

In addition to on-campus activity, students may access ihc program from strategic 
industries such as the Royal Australian Air Force (RAAF) Airbase, where employ- 
ees independently and freely access the curriculum. 



The program has benefited from significant contributions from industry, including 
both technical input and equipment. Digital Equipment of Australia, for example, 
has provided equipment, technical expertise, technical documentation and knowl- 
edge transfer in support of this program, while the University of South Australia 
and the Regency Institute have worked jointly with the Institute on the preparation 
of learning materials for this program. In addition, various local electronics engi- 
neering enterprises have provided industry placement. Joint R&D projects, assess- 
ment panels and program evaluation in support of this training. 

Other companies that have supported the program include Veltec. Altera 
Technology Park, Adelaide Micro Electronics Centre, Quest Electronics. Force 
Electronics, Radio Rentals, CADSMAN, Texas Instruments, Telecom, Motorola 
Semiconductors, and Philips Semiconductors. 



Since its official opening in 1992, the Tea Tree Gully campus has acquired an inter- 
national reputation as an exemplar in the use of student-centred methodologies and 
innovative delivery systems. Evidence of this distinction has been reflected in acco- 
lades received. For example, in 1994, the Tea Tree Gully campus was selected by 
the Royal Institute of Public Administrators of Australia as the public sector exam- 
ple of World's Best Practice", and in 1994 Tea Tree Gully was chosen as the site 
for the International Conference on Learning Environment Technology. This confer- 
ence, which attracted some 1400 participants, was sponsored by UNESCO, OECD, 
the Multi Function Polis. the Department for Employment, Training and Further 
Education, the Royal Australian institute of Architects and the Australian 
Professional Association for Institute Managers, 

The New Zealand Qualifications Authority, Wellington. New Zealand chose Tea 
Tree Gully campus as the site for the production of a thirty minute training video on 
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'•Quality Management Systems" and a number of senior managers from the Institute 
have been involved in consultancies, both in Australia and overseas, to assist other 
learning institutions in moving towards the use of flexible delivery systems. 



CONTACT 

Valmai NicolK Educational Manager 
Torrens Valley Institute 
100 Smart Road 

Modbury, South Australia 5092 
Australia 

Tel: (61-8) 207-8016 
Fax: (61-8)207-2727 
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Aircraft Engineering 

Aircraft Maintenance Technician Training 



offered by 



Maktab Teknik Sultan Saiful Rijal (MTSSR) 
Simpang 125^ Jalan Muara 
Negara Brunei Darussalam 



THE PROGRAM 

This training was first introduced in Brunei in 1984 to meet a growing demand by 
the Royal Brunei Air Force (RBAF) for trained technicians to maintain and service 
their fleet of military helicopters. In close co-operation with the military, Maktab 
Teknik Sultan Saiful Rijal (MTSSR) designed a program of studies that provides 
trained technicians with strong theoretical and practical knowledge, complemented 
with hands-on experience that has specific relevance to the requirements of Brunei. 

Most aircraft technician programs are designed to produce technicians who will 
work on a wide range of aircraft typts. By designing a narrowly focused, highly 
specialized program for the RBAF in Brunei, more training time is spent directly on 
training specific to a narrow range of aircraft types. Consequently, unnecessary 
training has been eliminated from the program, making it more efficient, more cost 
effective and easier for students. 

The program includes a general engineering first year, followed by two years of 
specialized work. The initial specialization was introduced to train Airframe Engine 
technicians, and a further specialization was introduced in 1992 to train Avionics 
technicans. 

In 1988 a separate program was introduced to support Royal Brunei Airiines (RBA). 
This program delivers training for Boeing 757 and 767 Airframe and Engine 
Technicians. It is coordinated by a Training Advisory Committee consisting of mem- 
bers from MTSSR and the RBA Maintenance, Training and Administration staff. 

All students in the aircraft technician pro^.ams are sponsored by employers, and all 
are virtually guaranteed employment on completion of the course. 
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THE DELIVERY , 

The program is designed for secondary school leavers and the training is conducted | 
in three phases. The first phase focuses on general engineering and is taught at I 
MTSSR. it includes mastering the use of machine and hand tools as well as mea- | 
suring instruments. Also included arc mathematics, science and English compre- 
hension at levels appropriate for the requirements of the specialized aircraft engi- j 
neering phase. j 

The second phase. Specialized Aircraft Engineering, is also taught at MTSSR, ! 
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where training models, demonstration panels, and aircraft components are used to 
illustrate aircraft engineering principles and servicing techniques. 

The third phase is taught off-site. For one stream, the Aircraft Practical Phase is 
taught at the RBAFs training school which houses all helicopters currently operat- 
ing in Brunei and used as non-operational training aircraft. The other stream is 
taught at the Royal Brunei Airlines site, v^here students assist in the servicing bays 
with maintenance tasks on operational Boeing 757 and 767 aircraft. 

The aircraft engineering phase involves approximately fourteen modules. Student 
centred lessons build on the basic scientific principles taught in the General 
Engineering Phase, and practical assignments train students to research information. 
Classroom work in the form of experiments familiarizes the students with the appli- 
cation of scientific principles, and practical tasks train students in the use of tools, 
ground equipment and safe working practices. 

Unique student study guides have been developed to include material relevant to the 
needs of Brunei, and practical tasks utilize aircraft maintenance manuals. 

Assessment for all modules takes the foim of subjective and objective testing, orals 
and practical assessments. 



SPECIALIZED RESOURCES 

Two training hangars are used to house the training equipment. One is located at 
MTSSR and the other at the airfield. 

The MTSSR hangar is equipped with several training bays. One area houses two 
Cherokee fixed wing aircraft and one Jet Ranger helicopter. These are not complete 
aircraft, but they serve to provide initial hands-on experience. The hangar is fur- 
nished with compressed air supplies, and aircraft compatible electrical supplies 
(D.C. 28V and A.C. 1 15/200V 400 Hz) provide a ring supply to the laboratories for 
demonstrating aircraft component functions. 

An instrument laboratory includes rest equipment for demonstrating the operation 
and functional testing of most helicopter instruments. The sheet metalwork bay is 
fitted for airframe repairs, and fitting and turning exercises are completed in the 
Mechanical Workshop. 

The airfield training hangar houses all the helicopter types operational in Brunei. 
These are functionally operational helicopters. This resource is used solely for the 
practical training of MTSSR students. 

The Royal Brunei Airlines practical training is accomplished by attaching trainees 
to Royal Brunei Airline.^ f-:- one day each week. The attatchment provides students 
with experience working on operational aircraft, where they act as helpers to the 
licensed aircraft engineers. The practical exposure is strong motivation and pro- 
motes many questions during the classroom instruction at MTSSR. 
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UNIQUE ELEMENTS AND BENEFITS i 

By combining the facilities at MTSSR with the operational facilities of the airfield, j 

cost effective and efficient training is achieved, while potential difficulties that | 
could be experienced in the transition from a training environment to an operational 
unit are eliminated. 

In the past, training has focused on obtaining paper qualifications rather than meet- ; 

ing the operational requirements for maintaining aircraft. This program emphasizes j 

the absolute essentials. | 

j 

The close cooperation between the MTSSR, the Royal Brunei Air Force and Royal | 
Brunei Airlines makes this program exceptional, and the involvement of the j 
Tra ling Advisory Committee ensures that all training requirements are met and j 
continually updated to satisfy changes in technology. j 

! 

I 

DURATION OF TRAINING i 

The General Engineering Phase is a full-time one-year course and is the required i 
foundation for all aircraft specialty training. , 

I 

Two aircraft specialty courses are conducted for the Royal Brunei Air Force: 1 
Airframe/Engine Technician and Avionics Technician. These are two-year full-time j 
courses comprised of approximately 50% theory and 50% practical work. j 

A separate specialty course is conducted for Royal Brunei Airlines Airframe/Engine 
Mcchanics/Technicians. This is a two-year full-time course, with a one day per 
week attachment to Royal Brunei Airlines. 



PARTICIPANTS 

Secondary school leavers who have completed two GCE 'O' levels (mathematics, 
science and English preferred) are eligible to apply to the program. An interview, 
including an English Comprehension Test and an Engineerirg Aptitude Test, is 
required. 

The courses provide a steady turnover of mechanics/technicians, but care is taken to 
avoid saturating the workforce with inexperienced personnel. A large number of 
newly trained mechanics/technicians could dilute the experience and skills of the 
total workforce and create a potentially hazardous maintenance environment. 
Consequently, enrolment limits are enforced. 

ROLE OF PARTNERS 

The Royal Brunei Air Force and Royal Brunei Airlines strongly support the practi- 
cal elements of the course. Their involvement is critical. 

The effectiveness of the program is assessed by the practical aptitude of the 
mechanics and technicians working on the job. This is the true test of any training 
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program. Weaknesses are referred to the Training Advisory Committee, which then 
introduces modifications to the courses. The RBA Base maintenance 
Superintendent is a member of the committee. This ensures that the program has a 
direct link with the employer, 

Finally, an externa! moderator from an aircraft college in Austraha \'isits Brunei 
periodically and ensures that the training methods and examinations are compatible 
with international standards. 



The Royal Brunei Airlines Maintenance Manager has stated, 

... MTSSR haseverything that is required to cover basic training and RBA 
can provide the top-up training to bring the students in line with [servicing] 
large transport aircraft. I also think that both MTSSR and RBA, working 

I together, can produce a better Mechanic and Licensed Aircraft Engirrer 

: than we are at present getting from overseas. 

Martin Farrar, Project Aviation Training Manager for the Para Institute in South 
Australia, has assessed and described the program. 

1 



The training received at MTSSR will provide the necessary theory and basic 
practical for students to attain good levels of achievement in their fields of 
study and progress into chosen careers. 

The course has been well planned (Hit. All procedures and progress reports 
have been well documented through the design of needed forms. The course 
schedule has been organized on visual charts showing modules, tinw frames 
and instructors to be used. 

I have viewed several e.xams for most subjects and they all appear to be 
relevant to the learning objectives of the course. Block examination reports 
are a good record of student progress and contain remarks on each 
student's abiluies and problems. 



Hj Mohd Daud Bin Hj Mahmud. Principal 
Maktab Teknik Sultan Saiful Rijal 
Simpang 125, Jalan Muara 
Negara Brunei Darussalam 3680 

Tel: (673-2) 331-077 
Fax: (673-2y 331-077 
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PSIM Programmable Logic Controller Simulator 



offered by Durham College 

Skills Training Centre 
Whitby, Ontario 
Canada 

THE PROGRAM 

In 1993 Durham College committed to develop a computer-based training program 
to address PLC Technology training, for both self-paced and instructor-led groups. 

For this program a computer software package was developed by Durham College 
software developers to enable a personal computer (PC) to act as a process simula- 
tor when demonstrating or teaching PLC's. A built in Ladder/Logic editor allows 
students to create, test and debug industry standard ladder/logic programs which 
control the animated process. Typical industrial processes such as material transfer 
operations using a conveyer or batch mixing tanks complete with pumps and meter- 
ing can be graphically displayed on the computer. The processes are displayed and 
fully animated. As well, they will respond to the ladder/logic of a PLC in the same 
manner that actual equipment responds. For example, a properly addressed output 
coil can be used to start a pump on a mixing tank. Once started, a visual indication 
of the pump's rotation and fluid flow will appear on the computer screen. Further, a 
digital signal representative of fluid flow would be transferred back as an input to 
the PLC program. 

Upon successful completion of the PSIM program the students learn to program 
basic relay inputs, output instructions, counter timer circuits, compare functions and 
debugging procedures. An interactive tutorial training program has also been devel- 
oped to provide an introduction to the PLC Technology, and this is used as a prereq- 
uisite to the program. 



THE DELIVERY 

The program is delivered in an electronics computer room equipped with twenty 
five PC's, This accommodates a student/teacher ratio of 25: 1 . The program is 
instructor-led, and the students work on industrial-based projects. The introductory 
program requires ordinary PC's for operation, and the advanced program requires a 
PC with a PSIM interface board. 



SPECIALIZED RESOURCES 

Durham College acquired the Cadbury building in Whitby to bring together in one 
location its skill trades training, including the PLC training facility. The building 
covers 180,000 sq, ft. of training space and is one of the largest in Canada. Built 
with a $20 million (Cdn.) grant, this world class training centre is the realization of 
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1 the college's vision and commitment to high quality training. It is also the result of 
1 collaborative ventures and partnerships between government, education, and industry. 

' This facility guarantees total quality and student success. It is equipped with an 
^ impressive array of machinery, tools and computers, much of which has been donat- 
ed by area industry. The facility boasts modern and attractive student classrooms 
and labs, and has state- of-the-art computers in an open concept work area. 

Committed to life-long learning, the industrial training centre offers personalized 
! training to meet the needs of individuals and companies. Programs and courses 
i range from automotive training to programmable logic controllers (PLC), and from 

pneumatics and hydraulics to electrical p.iid mechanical trades. 



• one of (he benefits 
has been the substantial 
time saving for 
developing the process 
simulation 



UNIQUE ELEMENTS AND BENEFITS 

One of the main benefits of this program has been the substantial time saving for 
developing the process simulation. In the past, a process simulator had to be physi- 
cally built, similar to the manufacturing process it represented, in order to enable the 
students to input the various operational sequences. The process simulation can now 
be created on the computer screen both to visualize the process and to identify the 
correct operational inputs and outputs. 

An additional benefit is that students enjoy programming using interactive graphics. 
This offers both challenge and variation. Durham has developed a library of indus- 
trial processes which can be simulated on the computer screen. 



DURATION OF TRAINING 

Due to the diverse range of trainees, the program has been designed to be flexible in 
its delivery. The advanced training program is 40 hours in length and may be 
offered in block, day or extension formats. Training can be arranged to be held on 
site at the company. The length of time required for the introductory program is 
dependant on the background and experience of the students. 



PARTICIPANTS 

Trainees include industrial clients, post-secondary college students, apprentice elec- 
tricians and pre-apprentice electricians. 



ROLE OF PARTNERS 

One of the major strengths of Durham College has been its relationship with busi- 
ness and industry and its ability to offer training programs where and when needed. 
This bond was very evident in the partnership between, industry, government and 
the college in the acquisition and subsequent renovation of the training facility. 

A major supplier of electronic components has won the rights to distribute the PSIM 
software, both in the USA and Canada. This partnership was formed on the basis of 
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the strength of the product and the reputation of the college and the individual who 
developed the software. Currently, the software is being purchased by community | 
colleges and industrial plants using PLC for the training of their personnel. . 

The PSIM program can be used for training related to most brand name PLC | 
manufacturers. I 

i 

i 

! 

TESTIMONIALS ! 

Support for the PSIM program is very strong and comments reflect the comfort and 
ease of understanding of the subject material by the students. 

Mr. Tom Cannon of Jet Composites A jax, Ontario, has described student reactions \ 
to the training program. j 

1 

The students loved the PSIM program, and they have talked me into buying 
the program for our company. Your product is excellent. 

Mr. Brook Collins of A.G. Simpson Oshawa, Ontario, echoed these thoughts. 

The students thought the program was great. They really understand the 
concepts. 



CONTACT 

Barry Stedman-Smith 
Durham College 
PO. Box 385 
Oshawa, Ontario 
Canada L1H7L7 

Tel: (1-416)721-2000 
Fax: (1-416)721-3195 
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Aeronautics - Structural & Electrical Assembly 

offered by National institute of Aeronautics (NIA) 

College Edouard-Montpetit 
5555, place de la Savane 
St. Hubert, Quebec 
Canada J3Y 5K2 



THE PROGRAM 

Established in 1984, Bell Helicopter Textron, a division of Textron Canada Ltd., 
inaugurated its production facilities in 1986 in St. Janvier, a small town situated 
near Montreal's Mirabel International Airport. This particular area, in two decades, 
has become the centre of a fast growing Quebec aeronautical sector. Involving more 
than 150 companies, 32,500 workers and sales totalling 4.5 billion dollars (Cdn.) in 
1992. Quebec's Aerospace industry is responsible for about half of all such business 
in Canada. 

Since its inception. Bell Helicopter Textron has become Canada's leading manufac- 
turer of helicopters. Some of its better known crafts are the Jet Ranger and Bell lines 
of commercial helicopters. By creating this division, the Texas-based parent compa- 
ny chose to transfer all activities related to commercial helicopter design, manufac- 
turing and assembly to its Quebec plant. In conjunction with this transfer. Bell 
Helicopter Textron was required not only to meet its delivery schedules, but also to 
maintain and improve the quality of its aircraft and the competitiveness of its produc- 
tion costs. In order to meet these objectives. Bell Helicopter Textron needed to 
increase its workforce by approximately 200 employees for each of the next six years 
in a field where the need for qualified personnel greatly exceeded the supply. 
Recruiting qualified workers from other companies in the aeronautical sector w^as 
rejected for its dubious ethics and the possibility that it might induce wage escala- 
tion. 



♦ the solution was to 
establish a custom- 
designed on-site 
training program 



The solution proposed by Quebec's National Institute of Aeronautics (NIA), a sub- 
sidiary of College Edouard-Montpetit, the largest French community college in 
Canada, was to establish a custom-designed on-site training program. Analyzing its 
training needs. Bell Helicopter Textron identified two specific work categories that 
accounted for more than 607c of its workforce: structural assembly workers and elec- 
trical assembly workers. The first group is responsible for assembling the aircraft 
fuselage; the second for the production and installation of electrical mounts and fiight 
instruments. In partnership with the National Institute of Aeronautics, Bell Helicopter 
decided the training program should be tailored to these two job categories. 



THE DELIVERY 

A customized training program, designed by the National Institute of Aeronautics, 
was created for structural assembly workers and electrical assembly workers. 
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Validated by Bell Helicopien each of these programs is comprised of approximately i 
480 hours of theoretical instruction and technical training in the following areas: 
applied mathematics, sheet metal, manufacturing and assembly processes, assem- 
bling and riveting, electrical reliability, plating, setting, electric welding, work 
processes, and electrical layouts. 



SPECIALIZED RESOURCES 

On-site delivery of instruction and training required a unique approach and special- 
ized resources, since the NIA is located on Montreal's South Shore, approximately 
60 kilometres from Bell Helicopter's manufacturing facilities. A rather ingenious 
solution was found by NIA specialists: designing and leasing two prefabricated 
classrooms that were then installed on Bell's grounds. A local manufacturer of pre- 
fabricated housing units was involved in the production of these two mobile class- 
rooms. This part of the project required NIA to produce plans and specifications for 
the actual construction, furnishing and tooling of the two 1 6 meters long by 5 
meters wide instructional units. Additional plans and specifications were prepared 
by NIA for raw materials and student tool boxes. All tools and raw materials were 
identical to Bell Helicopter's own equipment and materials. In addition, full-size 
mock-ups of a helicopter's ceiling and nose piece and of six instrument panels were 
specifically designed and manufactured for this program. The Canadian Federal 
Government and the Quebec Provincial Government provided funding for the 
design and procurement of the prefabricated classrooms and the training materials. 



UNIQUE ELEMENTS AND BENEFITS 

This program was designed at the outset to be a high quality integrated training sys- 
tem that included: selection, training, qualification, and hiring. It demanded on-site 
and real time coordination from various bodies of government and educational insti 
tutions. During the first three years of this program, 90% of the graduates were 
hired. For many of these individuals, it was their first opportunity to work in a well 
paid high technology industrial environment. Many of them had been unemployed 
prior to entering this program. 

A great deal was learned from this specific, custom-designed, on-site program by 
Federal and Provincial government bodies responsible for manpower and training at 
both administrative and policy levels. For the National Institute of Aeronautics, ben- 
efits ranged from updating instructors' practical industry experience to adding state- 
of-the-art equipment and training facilities to its existing educational resources. 

And last, but not least. Bell Helicopter Textron obtained measurable sustained bene- 
fits from this training program. Qualified personnel increased twofold (from 683 
employees to 1,250 employees), a goal many specialists described as impossible 
when preliminary studies were made. Further, the employee turnover rate dropped 
significantly, from 17.5% to less than 47r, resulting in a savings of $200,000 (Cdn.) 
in rehiring and retraining costs alone. Productivity increased almost threefold, from 
74 aircraft per year to more than 200, and revenues almost quadrupled in the same 
period, going from $71M (Cdn.) to $270M (Cdn.). 



I • it was their first 
opportunity to work 

'[ if I a well paid hi^^h 
technology industrial 

\ environment 
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I DURATION OF TRAINING 

I The training program was fourteen weeks in duration, and encompassed approxi- 
! mately 490 total hours of instruction and shop floor work. Each training day includ- 
■ ed approximately three hours of instruction in the custom-designed classroom, fol- 
lowed by five hours of training on the shop floor. New student groups were recruit- 
I ed every three months for the duration of the project. 

This training package started in March 1989 and continued until the end of 1991. 

Instruction was delivered by a team of more than a dozen teachers from the National 
I Institute of Aeronautics in collaboration with trainers from Bell Helicopter's human 
' resource department and various managers and supervisors. During the program's 
I existence, 218 students were trained, 182 as structural assembly workers and 36 for 
; electrical assembly jobs. 



I PARTICIPANTS 

I Participants in this program were selected from among unemployed workers receiv- 

selettedftom among ^ j^^g unemployment benefits and persons holding part-time, low paying jobs. Most 

unemployed workers \ candidates were local residents and more than 90% of all hired employees live within 

receiving unemployment , ^ 20 kilometre radius of the plant. Although the available jobs were in a traditionally 

benefits and persons \ ^^^j^ dominated sector of industry, 1 5% of all recruited participants were women. 
holding part 'time, low \ 

pay ing jobs : ^ ^^^^ demanding selection process of the candidates was done in-house by Bell 

Helicopter and Canada Employment and Immigration specialists. Candidates were 

i screened by means of a succession of tests, in-depth interviews, and theoretical and 

practical exams designed with the help of NIA's educators. Screening also included a 

i complete medical exam. This process enabled the company to recruit candidates who 

! had the greatest likelihood of completing the training program. 



• trainees were 



I ROLE OF PARTNERS 

i Such a large and highly specialized training program could not have taken place 

I successfully without teamwork. Funding in the order of $2M (Cdn.) was provided 

; by the Canadian government through various manpower programs: Bell Helicopter 

j contributed through human resources allocations and the provision of specialized 

I equipment. Selection of candidates required the collaboration of the company's 

i human resource department and training specialists from the National Institute of 

\ Aeronautics, plus two levels of government. Designing and implementing the train- 

i ing facilities required the expertise of the prefabricated housing unit manufacturer, 

: NIA's educational technology experts, and a rather flexible approach to municipal 

\ bylaws by the local township's officers, 
i 

The National Institute of Aeronautics has delivered a similar customized program 

I for Sanyo Canada, and is looking forward to offering more of this programming in 
the future. 
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TESTIMONIALS 

Top management at Bell Helicopter Textron and the St. Janvier plant have been very 
satisfied with the quality of the workers trained and hired through this project. 
While management initially hoped to hire qualified workers at the onset of produc- 
tion, they have since realized that a longer, more complete local process has gener- 
ated a highly productive, qualified and motivated group of workers, something 
direct hiring of qualified individuals may not have guaranteed. Increased productivi- 
ty, reduced manpower costs, and lower personnel turnover are seen as significant 
long term benefits of this specific program. 

Bell Helicopter's superv isory and management personnel were also quite pleased 
with the process since it permitted many of them to hone their training skills and 
share their expertise with the students. 

Since the completion of this program, the Commission de la formation profession- 
nelle, Quebec's worker training agency, has regularly presented the Bell Helicopter/ 
NIA training partnership as a formula that other employers should learn from and 
follow. Moreover, it awarded it's "OpUma'' prize to this project in March of 1991. 

I 

Charles Larocque, director of Human Resources at Bell Helicopter, hr»s enthusiasti- 
cally expressed his company's appreciation of strategic alliances, such as the on-site 
training program, in an article he wrote for the February 1993 issue of the trade 
magazine Gestion. 

Since large scale engineering or human resource projects cannot be accom- \ 
pushed alone anymore, strategic alliances have become essential. Bell 
Helicopter has associated itself with economic partners from industn\ 
labour, manpower training and education. The various links and collahora- \ 
tions Bell Helicopter has established with its partners from the public sec- \ 
tor and more recently with its suppliers and customers, are but a few exam- 
ples of productive alliances. 



j • local process has 

! generated a highly 

\ productive, qualified 

\ and motivated group of 

\ workers 



Yves Turcotte, a Prefiight Teacher at NIA, had this to say about the training program. 

The experience of teaching near the assembly lines permitted me to increase 
my knowledge of aircraft structures. 

And Jean Dussalt, a Mechanical Assembler at Bell Helicopter and NIA Program 
graduate, described the value of the program in personal terms. 

Before the beginning of this training I didn't know anything about aeronau- 
tics or the assembly of helicopters. This training program helped me find a 
good job with good wages. 
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CONTACT 



M. Gaetan Momeau 

Director, Continuing Education, 

National Institute of Aeronautics 

College Edouard-Montpetit 

5555, place de la Savane 

St. Hubert, Quebec 

Canada J3Y 5K2 

Te^: (1-514) 678-3560 ext. 220 
Fax: (1-514)678-1702 
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Engineering Technology 



offered by 



Humber College, Canada 

Majlis Amanah Rakyat (MARA), Malaysia 

Penn State University at Harrisburg, USA 



ERIC 



THE PROGRAM 

This Engineering Technology Program is a cooperative program designed, devel- 
oped and implemented by Humber College (Toronto, Canada), Majlis Amanah 
Rakyat - MARA (Kuala Lumpur, Malaysia), and Penn State University at 
Harrisburg (Pennsylvania, U.S.A.). 

Humber College, one of the largest comprehensive community colleges in Canada, 
enrols more than 12,000 full time students and more than 80,000 part-time learners 
annually. Humber has a strong reputation in the field of industrial technology, offer- 
ing more than 20 distinct technician and technologist diploma programs. MARA is 
an agency of Malaysia's Ministry of Public Enterprises charged with specific 
responsibility to facilitate the training and participation of native Malays for occu- 
pations in the fields of industrial technology and commerce. Penn State Harrisburg 
is a senior college, offering graduates from community and junior colleges, as well 
as transfer students from other colleges and universities, the opportunity to earn 
baccalaureate and graduate degrees. The Engineering Technology programs at Penn 
State Harrisburg are recognized as among the best in North America, and all are 
accredited by the Technology Accreditation Commission of the Accreditation Board 
for Engineering and Technology (TAC/ABET). 

In 1991, Humber was approached by MARA with an invitation to develop a com- 
prehensive technical training program for native Malaysians in the fields of elec- 
tronics, robotics, instrumentation, CNC, and CAD. The target group of trainees was 
high school graduates with a minimum of two years industrial work experience. 
MARA recruited, tested and upgraded students as necessary, initially enroling 71 of 
650 applicants. 

Humber identified four Canadian colleges (Humber, Durham, Centennial and 
Lambton) to provide the first phase of the training. Humber delivered the CAD and 
CNC training, Durham delivered th( Electronics training. Centennial delivered the 
Robotics training, and Lambton delivered the instrumentation and control training. 
Each of these colleges has particularly high profile in the designated engineering 
specialization. All arc Ic at J in the Greater Toronto area, with the exception of 
Lambton which is appn x'«;.xately one hundred and fifty miles to the west. 

In each case, the programs delivered by the four Ontario colleges are the same as 
the standard two-year, four semester engineering technician training programs 
offered by the colleges. In approximately 757r of the program courses, the 
Malaysian students are in classes with Canadian students. Following the two-year 
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technician program, more than 909^- of the students have elected to complete the 
optional third year, which leads to technologist qualifications. Following this, 
approximately 609?- of the students continue on and take an additional year of stud- 
ies at Penn State, graduating with a Bachelor of Engineering Technology Degree. 

At the conclusion of this program, the graduates return to Malaysia well-equipped 
to actively participate in one of the world's fastest growing economies. 



• students complete six 
semesters of study in a 
twenty-four month 
period. 



- ,ytiidents return home 
in three years with a 
th ree-year Eng i nee ring 
Technologist diploma 
and a four-year 
Bachelor of 

Engineering Techno logy 
degree 



DELIVERY 

Engineering technician diploma programs at Ontiirio Colleges consist of four, sixteen- 
week semesters with an average course load of twenty-five hours per week. 
Technologist qualifications require two additional sixteen week semesters. In these 
programs, the first four semesters include approximately 50% theoretical and 507c 
practical training. In the fifth and sixth semesters, 70% is theory and 30% is practical. 

This program is offered in a continuous fomiat. This allows the students to complete 
six semesters of study in a twenty-four month period. This is followed by one full 
year at Penn State Harrisburg in order to complete the requirements for a Bachelor 
of Engineering Technology. Students return home in three years with a three-year 
Engineering Technologist diploma and a four-year Bachelor of Engineering 
Technology degree. 



SPECIALIZED RESOURCES 

The equipment in Ontario Colleges is the same as that which is used by local indus- 
try. This creates realism in the training process, and prepares job-ready students. 

Humber College's CNC and CAD programs rely on state-of-the-art CNC machines. 
Electronics workshops at Durham College house digital electronics and computer 
engineering test and analysis units that reflect emerging trends in these fields. The 
robotics workshop at Centennial College is equipped with PLCs, and hydraulic and 
pneumatic trainers which simulate a broad range of training scenarios. Lambton 
College has a state-of-the-art centre dedicated to process control technology, includ- 
ing PLCs and distributive control systems. 

Laboratory facilities at Penn State Harrisburg include a CAD lab, an electrical lab, a 
mechanical lab, as well as chemistry, physics, and material testing laboratories. 



: UNIQUE ELEMENTS AND BENEFITS 

! The reduced time for completion of the technologist and baccalaureate qualifica- 
tions is unique to this program. There are significant cost savings for MARA, and 

; students are only away from home for three years. 

I Access to the university degree program directly after graduation from the technolo- 

I gist program is another unique feature. This opportunity has resulted from extensive 

1 curriculum mapping accompanied by minor program modifications. Also, the stu- 
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dent selection process is stringent: fewer than \59c of appHcants have been accepted \ 
into the program. i 

i 

The total educational experience combines the practical experience of a college edu- 
cation with the more theoretical education delivered by the university. i 

i 

DURATION OF TRAINING 

The Engineering Technologist Program is delivered over a two-year period. The 
follow-on program at Penn State University requires twelve additional months. 



PARTICIPANTS 

Students were selected by MARA from among applicants who had a pass in the 
Sijil Pelajaran Malaysia (SPM) with credits in Mathematics, Physics, Science and 
English. Additionally, those who have been accepted into the program are holders of 
a Vocational Training Certificate and each has a minimum of six months working 
experience. 



ROLE OF PARTNERS 

Humber College is the lead North American institution organizing and delivering 
the programming on behalf of MARA. Humber cc^rdinates all aspects of the train- 
ing program in Canada, and was responsible for establishing and developing the 
linkage with Penn State Harrisburg. 



• Humber College is 
the lead North 
American institution 
organizing (met deliver- 
ing the progra?nming on 
behalf of MARA 



Regular meetings take place with the participating colleges, and MARA is provided 
with frequent updates on the program by Humber College. u\ addition, MARA has 
field staff based in Washington and Chicago who provide logistical support to the 
students during their time in North America. 



TESTIMONIALS 

Faculty members at the Canadian colleges are very positive about this program. 
Professor James Montgomery, Faculty Coordinator and Malaysian Student 
Counsellor at Humber College, has said. 

The Malaysian students bring strong, demonstrated commitment to their 
learning. Each of them is a positive role mod^L for each other and for 
Canadian students, 

Barry Stedman-Smith, Director of International Programs at Durham College, is 
very impressed with the students. 



These I Malaysian I students are (unong the best we have in the Canadian 
college system. They work very hard, attend class and participate without 
faiL and they demonstrate the curiosity necessary for success in the highly 
technical specializations. 
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Mohd Sabn bin Haji Sidek is the group leader for the students at Humber College. 
He speaks very positively about the training program. 

• we learfi froffi 

hwwled^eable teachers We i>et to learn from vety knowledgeable teachers in well equipped lahora- 

and experience life in tories, and we have a chance to experience life in Canada ... including the 

Canada siu)w and the winter All the Malaysian students realize this is the opportu- 

nity of a lifetime and embrace it fully. 

Norm Rath, Vice President at Lambton College, is a strong supporter of the program. 

At Uunhton we are very impressed with the quality of the Malaysian stu- 
dents. They are highly motivated, and have excelled in their studies. They 
have adapted very well, and are regarded highly withifi the community. 

Dean Michael Harper noted in an address to a graduating class at Humber College, 
that "the majority of Malaysian students in Mechanical Engineering Technology 
have received honours standing. In addition, several have won awards and distinc- 
tion in technical contests. We are proud to be associated with them,*"* 



CONTACT 

Frank P. Franklin 

Chairman, International Projects 

Humber College of Applied Arts and Technology 

205 Humber College Boulevard 

Toronto, Ontario 

Canada M9W 5L7 

Tel; (1-416) 675-6622 ext. 4551 
Fax: (1-416)675-6386 
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Sawmill Workers Upgrading 
- Millwrights & Electricians 

Northern Interior Forest Training Initiative 



offered by Open Learning Agency (OLA) 

Workplace Training Centre 
1445 10th Avenue 
Prince George^ British Columbia 
Canada V2L 2L2 



THE PROGRAM 

Sawmills in British Columbia are among the most technologically advanced in the 
world. However, low turnover among workers has resulted in sophisticated equip- 
ment being maintained by millwrights and technicians' who received their training 
years or even decades ago. In 1992, representatives from the Open Learning Agency 
(OLA ), the Forest Industry Union, the Federal Government of Canada, and the 
Provincial Government of British Columbia met in Prince George to develop an 
industry-driven sectoral training initiative designed to respond to this need. The 
result was the Northern Interior Forest Training Initiative (NIPTI). The primary pur- 
pose of this program is to accelerate training that meets the needs of the employers 
and employees in the northern central interior forest industry of British Columbia. 
This initiative is an example of companies, employees and their unions working 
together to effectively design and efficiently implement training for the year 2000 
and beyond. 



• tlw primary purpose 
is to accelerate training 




The NIFTl Consortium focuses on the forest industry, which is the primary employ- 
er in the north central area of British Columbia. Anchored by a Workplace Training 
Consultant from the Open Learning Agency, the NIFTI Action Group identifies the 
training needs of forest companies. This training is then developed and delivered on 
a regional basis, be it trades upgrading for electricians or millwrights, basic craft or 
literacy skills, or industrial management development. 

NIFTI. in its raw form, is a highly mobile implementation and design model that is 
primary-industry responsive and driven with a mandate to provide highly flexible, 
accessible, cost-effective training and education to a very large, sparsely populated 
area in the remote British Columbia interior. 



THE DELIVERY 

Trades upgrading, hydraulics and PLC training for electricians and millwrights was 
NlFTl's first major training project. This program was aimed at demystifying the 
trades area, and developing skills and partnerships in the maintenance departments 
of regional sawmills. More than twenty regional forestry mills have participated in 
this training program. 
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; Trades upgrading is provided by North Island College's Industrial Mobile Training 

Unit and the University College of the Cariboo. In this program, trainers do most of 

: the travelling, not the participants. Training group sizes are small, resulting in effec- 

; tive instruction, while the training sessions for several mills are held in one location 

: in order to make the training cost effective. 

; Training sessions are typically one week in duration, with different levels of training 

j offered in succeeding weeks. The specific levels offered are dependent on the needs 

• of the mills being served by the training session. Resources and format depend on 

the nature of the skills being transferred. For example, hydraulics training for 

I sawmill technicians is limited to a maximum of ten participants and takes place in ;i 

I forestry mill and classroom; the PLC training for sawmill technicians has a maxi- 

; mum of eight participants and is offered in a self-contained mobile lab / classroom, 

j The mobile lab is a working model of a sawmill manufacturing facility. 
! 

i 

1 SPECIALIZED RESOURCES 

I NIFTI is located at the Open Learning Agency Work Place Training Centre in 
' Prince George, British Columbia. In addition to its mobile resources, NIFTI also 
j delivers customer-selected training materials with high tech training resources, 
j These include satellite instruction, teleconferencing, videoconferencing, interactive 
I video disk, CD ROM, and Invest computer labs. Videoconferencing is full motion 

two way interactive video with either 384 kilbits or Switch 56 technology used from 
i a 1 .5 megabyte line. The document camera transmits larger and clearer than life 
I images. Videoconferencing provides two-way access to expertise, training or meet- 
ings with minimal expense for time and travel. 

j NIFTI also has a wide range of specialized resources made available by the indus- 
■ try. In fact, the human resource and training departments of all the private sector 
1 forestry partners are available to NIFTI. 

1 

' The Skills Roadmap Survey, copyrighted by NIFTI, is another example of the spe- 
cialized resources used in this training program. The Roadmap is an instrument that 
j employees, their supervisors and management complete in order to "map" occupa- 
I tion skills and identify ^'gaps". Roadmaps are developed for each occupation at each 
; mill site. As a result, each is unique. The roadmap for millwrights at one site con- 
i tains 58 skills, while the same occupation at another site identifies 1 17 job-specific 
; skills. 

i NIFTI has been able to develop and provide this type of cost effective training over 
a large area by using non-traditional and innovative delivery systems. OLA's experi- 
ence in non-traditional delivery is perhaps the single most important resource in this 
program, since without it the delivery would be too expensive for the industry. 

I UNIQUE ELEMENTS AND BENEFITS 

I The most unique element of this program is the ongoing participation, cooperation 
I and teamwork of all the partners. Led by the forest industry, the unions, employees. 
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governments and educational institutions have developed a working partnership to 
address the training needs that are required to maintain a skilled and competitive 
forest industry workforce. Providing cost-effective training to upgrade the skills of 
more than 130 millwrights and electricians in the sparsely populated area of the 
northern interior of British Columbia has not been an easy task. The progres. to date 
has taken time, extensive research, team building, and a major commitment from all 
the partners. 

The benefits of this collaboration have been substantial, for all the partners. 
Employers have increased their employees' skills where it was most required, and 
the costs have been shared by many mills. Employees have been given access to 
training programs that will enable them to perform their jobs more effectively and 
keep pace with changing technology. 



• providiiii^ 

cost-effective training in 
the sparsely populated 
area of the northern 
interior of British 
Coliunbia has not been 
an easy task 



The training courses are not pre-set with a standard format. Instead, each is cus- 
tomized and tailored to meet the training requirements specific to each mill. As a 
result, the mill can use the Roadmap as a basis for selecting and then modifying 
specific areas for training, rather than purchasing generic training which would have 
to be followed up on-site with additional training of a more specific nature. 



• the training courses 
are customized and tci- 
lored to meet the train- 
ing requirements 
specific to each mill 



DURATION OF TRAINING 

To date, more than 130 of 500 targeted millwrights and electricians have graduated 
from the NIFTI trades upgrading programs. The training is offered twice each yean 
spring and fall, with sixteen, five-day training courses in each season. Demand for 
the training is such that sessions are repeated several times. 



PARTICIPANTS 

All trainees are forest company employees. Most have many years of work experi- 
ence, and range in age from their early thirties to late fifties. Depending on the pro- 
gram, each of the participants is selected ac:ording to assessed level, need for the 
training, and willingness to participate. Prerequisites are program specific and prac- 
tical in nature. 



ROLE OF PARTNERS 

NlFTI is a collaborative effort of forest companies, unions, employees, educational 
institutions, and the provincial and the federal governments, hidustrial partners, to 
name just a few, include Northwood Pulp and Timber, Lakeland Mills, and Canfor. 
Labour organizations include IWA-Canada, the Communications, Energy and 
Paperworkers Union, and the Pulp, Paper and Woodworkers of Canada. The Central 
hiterior Loggers Association is also a key NIFTI partner. Educational and govern- 
ment participants include the Open Learning Agency, College of New Caledonia, 
the Federal Ministry of Human Resources and Development, and the Provincial 
Ministry of Skills, Training and Labour. 

All the partners assist with infrastructure support, program design, implementation 
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and delivery strategies, and the overall coordination. All partners are committed lo 
developing and maintaining a highly skilled competitive forest industry. Employers 
pay for direct training costs, travel expenses, and release time for trainees to attend 
the program. 



TESTIMON8ALS 

Frank Everitt, President of the IWA-Canada labour organization, feels that the 
NIFri program supports the development of a competitive workforce, and 'Mf we 
are going to be the most competitive we can be in this industry we need everyone's 
training level raised." 

Paul Ramsey, the Member of the Provincial Legislative Assembly for Prince George 
North, views the NIFTI model as a vehicle that can be replicated elsewhere: "We're 
building on the NIFTI model for sectoral training across the province." 

Finally, a sawmill participant in the NIFTI program describes the benefits of the 
training program. 

Technology is advancing so much you need to keep upgrading. Training 
cieates a better \:ork environment, better employees, and better employee 
relations, ft also motivates workers to do better 



CONTACT 

Mr. Rick Warner 

NIFTI Coordinator 

1445 10th Avenue 

Prince George, British Columbia 

Canada V2L 2L2 

Tel: (1-604) 563-0185 
Fax: (1-604)561-3757 
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Telecommunications Technology 



offered by 



The Southern Alberta Institute 
of Technology (SAIT) 
1301 -16th Ave, N.W, 
Calgary, Alberta 
Canada T2M 0L4 



THE PROGRAM 

The Southern Alberta Institute of Technology (SAIT) is a recognized leader in the field 
of telecommunications training. Its two-year diploma program and affiliated interna- 
tional training are acknowledj^f.d and widely praised for flexible program design, state- 
of-the-art equipment, highly qualified teaching personnel, and industry linkages 

Areas of specialization in this program include voice and data communications, 
microcomputers and signal transmission using mobile radios, microwave switching, 
multiplexing, and fibre optic facilities. The program accepts between fifty and sixty 
students annually, after they have completed a foundation semester which focuses 
on introductory principles of electronics, autoCAD applications, and fundamental 
mathematics and communication skills. 



• a rero ionized leader 
in the field of 
icleconumuneatious 
training 



Thailand and Mexico, two countries that suffer from a serious shortfall in the labour 
pv)ol of qualified telecommunications personnel at the technologist level, 
approached SAIT with a request to develop and deliver custom-designed in-country 
telecommunications training. The development of the training programs was spear- 
headed by SAIT, with support from and in cooperation with private sector organiza- 
tions that include Nova Corp International, Northern Telecom (Canada) Ltd. and 
ACT. These custom-designed telecommunications technology training programs are 
based on SAIT's regular two-year diploma program with adaptations that reflect the 
in-country needs of Thailand and Mexico. 

SAIT works with the Department of Vocational Education (DOVE) in Thailand, and 
with GRUPO lUSACELL in Mexico. Although SAIT's partner institutions are quite 
different - DOVFi is a branch of Thailand's Ministry of Education and lUSACELL 
is a company within a multi-focused corporation - the basic principles on which 
these programs are based is similar. These include a strong commitment to "hands- 
on'' technical instruction as an effective training strategy, the belief that training can 
and should be a *^'alue-added" commodity, and the integration of training within a 
labour market context. The Thai colleges participating in this program, under the 
coordination of DOVE, are located in Lampang, Khon Kaen, Hat Yai, Don Muang 
(in creaier Bangkok), and Chachcongaaao. 



• a strong commitment 
!') *'hands-on" technical 
instruction as an 
effective training 
strategy 
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THE DELIVERY 

The regular Telecom program offered by SAIT is a two-year, four-semester diploma 
program, heavily dependent on specialized telecommunications labs. Specialized 
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telecommunications courses offered to industry are customized to meet the needs of 
the chent. The Industrial Manufacturing Technology Program in telecommunica- 
tions, offered to NT employees, is 1 ,874 hours in duration 

The transfer of this technology training is based on a '*train-the-trainer" premise and 
the concept of joint development. Therefore, in both cases, Thailand and Mexico, 
linkages have been developed between SAIT and targeted institutions in the host 
countries. These linkages involve several applied activities, including: the joint 
development of cuniculum and training techniques that directly address the 
expressed needs of the Thai and Mexican labour markets: the implementation of the 
curriculum within the partner institutions, delivered primarily by host country facul- 
ty with support from SAIT faculty: fellowship programs, delivered at SAIT, which 
stress technical assessment and upgrading in major telecommunications content 
areas: Canadian private sector technical specialists working in the Thai and 
Mexican educational contexts with the goal of developing relationships between the 
training programs and local industry: on-going technical seminars, both in Canada 
and in the partner countries, to build on the technical base and to transfer the train- 
ing program to other colleges and training institutions in Thailand and Mexico. 



SPECIALIZED RESOURCES 

This program is supported by more than forty specialized teaching and demonstra- 
tion labs including the Meridian 1 Education Centre which provides a complete pri- 
vate branch exchange dedicated to training postsecondary students and industry 
clients. This centre was developed by a pri\ate sector partner. Northern Telecom 
(NT), in partnership with SAIT In 1992, NT and SAIT inaugurated a joint diploma 
in Industrial Manufacturing Technology (Telecommunications) for NT employees. 

Thai partner institutions work with lab Volt training systems to ensure that basic 
technical competencies are achieved by all students completing the program. Each 
participating Thai college is integrating the acquisition of highly specialized equip- 
ment, including building additions and modifications, concurrent with the imple- 
mentation of the program. 

Mexican participants train in the well-equipped SAIT laboratories. In addition, 
hands-on site training takes place at Northern Telecom's wireless production facility 
in Calgary. This "Centre of Excellence** is producing the cellular equipment to be 
installed in the 100 plus designated "cells" in Mexico City. 

UNIQUE ELEMENTS AND BENEFITS 

A unique aspect of this training is the way it incorporates and builds working part- 
nerships between the training institutions and local industry. This element, proven 
highl} successful in Canada, assures purpose, focus and validity to the training. 

Industry advisory committees are used to develop and encourage program involve- 
ment through the provision of on-the-job training placements, validation of cuiricu- 
lum units, employment of program graduates, and sponsorship of current employees 
for technical upgrading 
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In Thailand, this program will be the basis for the establishment of national stan- 
dards in telecommunications technology training. As a result, employers will have a 
clear and detailed knowledge of the skills of telecommunications graduates. In 
Mexico, the program will decrease the reliance of the telecommunications industry 
on ex-patriate expertise. 



The regular program, as noted earlier, is two years in duration. Customized pro- 
grams, offered to and in partnership with industry, var>' in length. 

The Thai training project is three years in duration. In the first yean Thai instructors 
spent an intensive twenty-one weeks at SAIT. In subsequent years, approximately 
twenty-five weeks per year is devoted to training, with half of that in Canada and 
the rest in Thailand. Curriculum development and industry consultation activities 
occur throughout the program. 

In Mexico, the training is shorter in duration and more focused in nature. Typical 
training sessions range from five to twenty days of instruction. These are delivered 
according to a predetermined schedule over the two-year, first phase of this project. 



Participants in the Thai program include twenty DOVE instructors who are teaching 
electronics and introductory telecommunications. Most hold Bachelors degrees in 
Electrical Engineering from Thai universities and have from two to fifteen years 
teaching experience. All have received upgrading in English, both in Thailand and 
in Canada. The five Thai colleges involved in the program enrol two hundred stu- 
dents in telecommunications training. 

The Mexican participants are employees of GRUPO lUSACELL. Most hold a 
Bachelors degree and some are company supervisors. 



Canadian partners are drawn from the private sector. Their role includes supplying 
technical specialists for assignment in Thailand and Mexico, making technical facil- 
ities in Canada available for site visits and more extended practicum placements, 
hosting technical tours, seminars and social activities, and acting as champions for 
the project. SAIT's partners include Novacorp International, ACT Limited. 
Northern Telecom Canada, the Telecommunications Authority of Thailand, 
Chulalongkorn University (Bangkok), and Telecom Asia. 

In Thailand and Mexico, partners include the colleges and private sector employers. 
The colleges' role includes parlicipaling in all the development activities, cultivating 
and sustaining meaningful contact with the private sector, and serving as resource- 
centres from which the training will spread to other colleges. 



• Canadian partners 
are drawn from the 
private sector 
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The National Advisory Committee in Thailand includes ten to fifteen senior execu- 
tives representing major telecommunications companies, ministries, and government 
regulatory bodies. Each Thai college is supported by a regional advisory committee. 

The private sector role includes providing advice on curriculum development, pro- 
viding on-the-job training sites, and employing program graduates. 

TESTIMONIALS 

Mr. W.C. Thompson, Novacorp International Vice President for Asia/Pacific, is a 
strong supporter of the program. He believes SAIT is well positioned with the 
appropriate resources. 

Novacorp believes SAIT has the advanced technical education capabilities 
to provide for this project and with the support of Canadian Industry will 
consununcite a liiikai^e that can serve weli both Thailand and Canada. 

in Thailand, Dr, Prasit Prapinniongkolkarn, Director of Chula Unisearch and com- 
munications Professor at Chulalongkorn University, said. 

This partnership will help reduce the shortaj^e of manpower in teleconuiuini- 
cations ... 

This was echoed by Mr. Suthipong Promsutt. Head of the Communications 
Engineering Division of the Petroleum Authority of Thailand. 

/ believe that the partnership between SAIT and Thailand's Department of 
Vocational Education wiU allow Thailand to produce competent {graduates 
in the field of telecomnumicati(ms tcchnoloiiy that will help relieve the 
shortage of manpower in this field. 

Mr. Doug Clark, Northern Telecom Canada's General Manager for Mexico, 
described his enthusiasm for the Mexico training project. 

/ hope you share my enthusiasm for this ^'value-added" project. It repre- 
sents a potential ''win" fo'- all involved - lUSA, N.T., Canada and Mexico as 
it attacks the fundamental problem ofdevelopin^^ human capital shortfalls. 

CONTACT 

Mr. Ed Evancio, Director 

Business Development & International Training 

Southern Alberta Institute of Technolog\ 

1301, 16th Ave, N.VV, 

Calgary, Alberta 

Canada T2M 014 

Tel: (1-403) 284-S44.S 
Fax: (1-403) 2S4-7163 
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Mechanical Engineering 

Diploma Program 

offered by National Kaohsiung Institute 

of Technology (NKIT) 
415 Chien Kung Road 
Kaohsiung 80782 
Chinese Taipei 



THE PROGRAM 

The Mechanical Engineering Department of NKIT was established in 1965 to train 
personnel in power, ip.nufacturing. design, and materials. Within the department, 
the mechanical engineering diploma can now be pursued through four different pro- 
grams, the five-year, the two-year, the two-year Night Division, or the affiliated 
two-year Supplementary. Graduates receive a diploma which includes the appropri- 
ate five-year, two-year, or Night designation. Certificates are granted to graduates of 
the Supplementary program. 

Many graduates of both the five-year and two-year programs continue wiih their 
studies at university where they arc granted advanced standing. Two years at univer- 
sity can lead to an undergraduate degree and an additional two years to a graduate 
degree. NKIT graduates are well prepared for advanced studies. 

Graduates of the mechanical engineering program obtain employment in roechani- 
cal design, manufacturing, installation operations, and inspection. 



THE DELIVERY 

The program integrates classroom with laboratory instruction. In addition, .students 
are exposed to practices at local industries through field visits arranged by laculiy. 
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SPECIALIZED RESOURCES 

Students receive current, up-to-date instruction in the Institute's many well* 
equipped labs. Specific examples include wood pattern, CAD/CAM, foundry (with 
precision casting), lathe and bench work, synthetic machine (with lathe, bench, and 
grinder), welding/sheet metal. CNC, automatic control, forging, and laser t:bs. 



UNIQUE ELEMENTS AND BENEFITS 

The variety of programming options - five-year, two-year day, two-year night, etc. 
allow participants to take advantage of the training in many different modes. This 
ncxibility is key to encouraging applications from as many qualified students as 
possible, thereby maximizing the institute effort to ensure the labour market is 
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appropriately supplied with trained professionals. The university linkage program, 
the availability of peer tutoring, the integration with local industry through field 
trips, the flexible scheduling, and the scholarships donated by public and private 
industries and the NKIT alumni association (available to exceptional students) are 
significant elements of this program. 



DURATION OF TRAINING 

The five- and two-year programs take five and two years, respectively, to complete. 
The two-year Night Division program takes three years to complete as the partici- 
pants are working full-time. Similarly, the two-year Supplementary program, which 
offers classes on weekends, takes three years to complete. 

The hours of instruction per week vary depending on the individual student, but the 
range is between 20 and 30. The chairperson performs an advisory role with stu- 
dents and arranges flexible schedules to accommodate individual needs and pro- 
mote academic success. 



PARTICIPANTS 

Applicants to the five-year program must complete junior high school and pass the 
joint junior college entrance examination prior to admission. Senior technical high 
school or senior high school graduates are eligible for admission to the two-year 
program after passing a preliminary standard measurement of academic achieve- 
ment, conduct, and health. Applicants who are graduates of a senior technical high 
school and who have been working for at least one year become eligible for admis- 
sion to the two-year Night Division after passing the joint entrance examination for 
the two-yeai evening course. While most participants in the Night Division are 
working during the day, unemployed persons are also admitted. Graduates of senior 
technical high schools or senior high schools who complete the joint entrance exam- 
ination are also eligible for the Supplementary program. 

There are approximately 100 full-time day, 100 evening, and I GO new supplemen- 
tary students each year. 

ROLE OF PARTNERS 

Part-time teachers are recruited from industry, other colleges and institutes, and uni- 
versities. They bring a wealth of practical experience to the program. Many employ- 
ers provide release time for full-time employees who wish to attend the Institute. 
Because of their practical experience, these mature students contribute fresh ideas 
and questions to the classroom, creating a dynamic learning environment. 

TESTIMONIALS 

Shou Ching-Rong, a 1979 graduate of the five-year program, who is now the NKIT 
technician responsible for the CNC and turning labs, describes the advantages of 
combining theory with practical training. 
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/// the relatively short term of five years, the program delivers the skills 
required by the industrial conwumity. Graduates not only understand 
mechanic al eni^ineerini^ theon\ they also possess the practical skills 
required for success in the workplace. The applied part of the program gives 
students essential practical skills, while the significant theory component 
allows them to understand the ''whys'' of the Job they will be peiforming. 

Shiehe Chong Ming, a pan-time teacher in the program, praises NKIT's '^exception- 
al facilities", and Professor Wu, a full-time faculty member in the mechanical engi- 
neering department, adds that. 

Students are able to choose from among several options including 
CAD/CAM. laser electrical discharge processing, powder metallurgy, and 
logic design. This allows them to specialize in their area of interest. 



CONTACT 

Wan Chuan Wang, Associate Professor 
Mechanical Engineering Department 
National Kaohsiung Institute of Technology 
415 Chien Kung Road 
Kaohsiung 80782 
Chinese Taipei 

Tel: (886-7)381-4526 
Fax: (886-7)383-8435 
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Chemical Engineering 

China American Petrochemical Co-operation 



offered by National Kaohsiung Institute 

of Technology (NKiT) 
415 Chien Kung Road 
Kaohsiung 80782 
Chinese Taipei 

THE PROGRAM 

Approximately ten years, ago the National Kaohsiung Institute of Technology was 
approached by the China American Petrochemical Company Limited to develop a 
program which would train technicians for a variety of technical roles within the 
Chemical Engineering Department of the company. Since the initial contact was 
made, NKIT has offered the customized training program five times. With each suc- 
cessive delivery, the curriculum has been modified to meet the changing demands of 
China American. Close cooperation on curriculum development between NKITs fac- 
ulty and company engineers has been a critical element in the success of the program. 



Though specific content often changes, general subjects include chemical equiva- 
lent apparatus, computer control, industrial safety, electrical equivalent, industrial 
chemistry, industrial instrumentation, quality control, basic electronics, basic indus- 
trial English, organic chemistry, and experiments in unit operations and computers. 



THE DELIVERY 

training is condncwd Mo^{ of the training is done at NKIT where students have access to excellent facih- 

in Cliina Americans' one-third of the training is conducted in China American's factory. 



///; to one-third of the 
ainin^ 
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In addition to specialized courses developed in cooperation with China American, 
students complete the basic chemical engineering courses offered in traditional 
diploma programs at NKIT. The program is intensive. Students attend classes 35-40 
hours per week and devote additional time to out-of-class assignments. During the 
first term, students spend two-thirds of their time in class and one-third in the labs. 
These proportions are reversed during the second term. 



SPECIALIZED RESOURCES 

Courses are taught by full-time faculty from NKIT as well as engineers from China 
American. This combination has proved to be very powerful as it ensures both a 
generalist overview and applied specializations. Equipment used in the delivery of 
the program includes a centrifugal pump apparatus, double pipe heat exchanger, 
boiler, and pipe water flow system. 
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UNIQUE ELEMENTS AND BENEFITS 

Because the program is modified each time it is delivered, participants receive only 
the most up-to-date training. Prior to each new session faculty and company engi- 
neers meet to discuss curriculum revisions, thus ensuring that graduates have the 
theoretical knowledge and practical skills currently required by the company. 

These curriculum updating sessions help ensure that NKIT faculty stay abreast of 
changes in the chemical engineering field. 

DURATION OF TRAINING 

The program consists of two, thirteen-week semesters. Students must complete 
1,066 hours of instruction prior to certification as technicians. Most courses are 
three or four hours per week. 

PARTICIPANTS 

The basic prerequisite admission requirement is senior high school, though most 
participants have at least some college or university training. Some participants 
already have jobs with China American, while others will begin working only after 
they complete the training program. 

The first of the tlve sessions enrolled 60 students, while the current group has 35 
participants. The smaller classes reflect the willingness of both partners to respond 
to feedback and make changes that ensure a quality program. Of the 35 students 
who are currently enrolled. 15 are senior high school graduates. 18 are junior col- 
lege graduates and two are university graduates. All are full-time day students. 



ROLE OF PARTNERS 

China-American Petrochemical provides jobs, financial support and curriculum 
development expertise. The government also provides a training allowance. 

TESTIMONIALS 

Dr. Jiin-Jiang Jow. Director of Practice 8l Placement Service at NKIT, endorses the 
program as follows: 

•all the {graduates are 

Chinci'ADwrkcm Petroleum is a ver\\^oo(l company. All the graduates of i^uaranteed a job with 

the co-operation proi>ram are guaranteed a job with the company, and will the company, and will 
earn a very i^ood salary, even in their first year of employment. Becanse the cam a very {^ood scdary 
program is dcdivered co-operatively by professors from NKIT and engineers 
frofn the China-American Petrolenm Cotnpany, it includes both theoretical 
and practical traifiini^, oiabim^ graduates to adapt to the world of work 
very cpdckly. In addition, the latter part of the training is delivered in the 
factory, conscipieutly graduates are already familiar with the company's 
policies and procedures and adapt easily to their new positions. 
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CONTACT 

Dr. Jiin Jiang Jow 

Director of Practice & Placement Service 
National Kaohsiung Institute of Technology 
415 Chien Kung Road 
Kaohsiung 80782 
Chinese Taipei 



Tel: (886-7) 381-4526 ext. 250 

Fax: (886-7)389-9382 
Tel & Fax: (886-7)383-7924 
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Mechanical Engineering 

Bachelor of Science Degree Program 

offered by National Pingtung Polytechnic Institute (NPPI) 

1 Hsuehfu Road 

Neipu Hsiang, Pingtung Hsien 91207 
Chinese Taipei 

THE PROGRAM 

Established 30 years ago as a Junior College, the National Pingtung Institute of 
Agriculture became the National Pingtung Polytechnic Institute in July, 1 99 K In 
keeping with this change, the Department of Agricultural Mechanical Engineering 
became the Department of Mechanical Engineering. Graduates of this department 
receive a Bachelor of Science degree in Mechanical Engineering at the end of the two 
years and become eligible to pursue a Master of Science degree in Mechanical 
Engineering, also offered by the Institute. Approximately 109^ of the two-year gradu- 
ates continue with graduate studies at NPPI or at other institutions. V'ith or without 
graduate degrees, NPPI alumni are well prepareu to compete in today's global market. 

The engineering sciences program includes courses in thermo-fluid, control/dynam- 
ics, design/manufacturing and agricultural machinery. Through elective courses stu- 
dents can pursue specialised interests related to their career paths or prepare for 
graduate study. 

Graduates obtain employment in engineering and research in a wide variety of 
fields, including agriculture, automotive and plastics. 



THE DELIVERY 

Classes are held at the institute, where students have access to the most up-to-date 
laboratory facilities. Courses are taught by twenty-five full-time faculty who per- 
form the dual role of teaching and research. Faculty are specialists in a number of 
areas, including aerodynamics, fluid mechanics, thermodynamics, hydraulic and 
pneumatic control, agricultural machinery, optic-electron engineering, telemetry, 
internal combustion engines, and waste management. 

Representatives from the industrial office of the central government and other min- 
istries visit NPPI in order to make students aware of the current employment situa- 
tion in the industrial sector Field trips arc arranged to give students an opportunity 
to investigate various career possibilities. 



• faculty perform the 
dual role of teaching 
and research 



SO 



Page 65 



Exemplary Training Models in Industrial Technology 



SPECIALiZED RESOURCES 

Well equipped laboratories such as thermal engineering, fluid mechanics, 
CAD/CAM, computational mechanics, vibration and dynamic control, precision 
measuring, automatic control, materials testing, industrial electronics, hydraulics 
and pneumatics, and electrical engineering provide an excellent learning en\ iron- 
ment for students. 

Faculty have published a wide variety of refereed papers in recent years and have 
presented papers at more than 20 conferences, both in Taiwan and abroad. Since 
1991 more than 75 research projects have been conducted. These include studies on 
agricultural waste management, automation of agricultural processes, improved 
food production, and non-destructive testing methods, 

UNJQUE ELEMENTS AND BENEFITS 

NPPl has the financial resources necessary to pursue its extensive research activities 
and students in the undergraduate program benefit through their participation in 
these projects. Research is devoted to issues such as the design and automation 
process specifically looking at CAD/CAM, automation of manufacturing, vibration 
diagnosis and noise prevention, and the automation of agriculture. Also included in 
the research agenda is the theory and application of thermo-tluid systems, encom- 
passing Huid machinery, control of thermo-Huid systems, the application of energ\, 
and combustion. Research on waste material processing is particularly important. 



DURATION OF TRAINING 

Undergraduates must earn at least 72 credit hours during the two-year prograiii. 
One credit hour is equivalent to one hour of lecture or two hours of lab or tutorial 
per week. 



PARTICIPANTS 

Prior to entering the program, students must complete four or five years at a junior 
college and pass the Institute's entrance examination. ' any given time, there are 
approximately 300 students enrolled in the undergrade " program. Every 
September, 130 new, full-time day students enrol, 

ROLE OF PARTNERS 

Research activities are funded by. among others, the Industrial Development 
Bureau, the Council of Agriculture, the National Science Council, the Food Bureau, 
and the Ministry of Education, The financial support ofthese partners provides a 
unique opportunity for students to participate in agricultural research. 

Many private companies have performance and other quality control tests per- 
formed in the Institute's exceptional materials testing lab, providing students with an 
opportunity to apply their extensive theoretical knowledge. 
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TESTIMONIALS 

The Chairman of the Department, Hsieh Ching-Chen has praised the practical 
nature of the Institute's extensive research activities. 

The i^oal of the NPPI's Mechanical Enifineerin^ Departfuent is automated 
production and effective waste nuinai^ement. The two-year program effec- 
tively integrates theory with practical skills so thai all graduates who seek 
employnient find i^ood jobs. The placement rate is one hundred percent, 

Lin Yi-Honiz. Associate Professor, argues that the research activities associated with 
this program produce practical skills. 

The emphasis in this program is on practical mechanical eni^ineerini^ 
research and design used in industry. The requirement that students be 
involved in research activities at the Institute ensures that they acquire the 
practical skills they need to he effective in today's market. 

The program was profiled in the June. 1993 issue ot Mechanical Enii^ineeruig. a 
prestigious bi-monthly magazine published by the Association of Mechanical 
Engineers Society. 



CONTACT 

Professor Hsieh Ching-Chen 

Chairman. Department of Mechani( al Engineering 

National Pingtung Polytechnic Institute 

I Hsuehfu Road 

Neipu Hsiang. Pingtung Hsien 91207 
Chinese Taipei 

Tel: (886-8) 77()-3()e>() 
Fax: (886-8)770-3660 
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Manufacturing Technology 

Electrical, Mechanical & Automation 
Technology Certificate 

offered at National Taipei Institute of Technology (NTIT) 

^, Sec, 3, Chung-Hsiao E, Rd, 
Taipei, 10643 
Chinese Taipei 

THE PROGRAM 

Since 1972 the Practice and Placement Service Centre at NTIT has conducted 
unique, customized cooperative education programs with both pubhc and private 
industries. Partner companies send employees to NTIT for one to two years of part- 
time or full-time training and, upon completion of the training, participants return to 
their jobs with enhanced technical skills and theoretical knowledge. 

In 1992 the National Taipei Institute of Technology collaborated with Teco l-llectric 
& Machinery Company to develop the Electrical, Mechanical & Automation 
Technology Certificate as the foundation for the Teco Enterprise University. Teco. 
during the past forty years, has grown to become one of the twenty largest private 
sector firms in Chinese Taipei. It encompasses a host of subsidiaries, including 
United Microelectrics, Tecom, Yuan Tung Venture Capital, Royal Taiwan Toshiba 
Compressor ( Taiwan), and Teco Investment Systems. 

Designed to train senior technicians for Teco. this two-year program emphasizes a 
fundamental understanding of electronics, electrical technology, mechanical tech- 
nology, computer languages, communications and mathematics. Graduates of the 
program are prepared to solve today's technical problems and to pursue tomorrow's 
technological advancements. 



THE DELIVERY 

Classes are conducted on-campus, where participants have access to NTlT's special- 
ized laboratories and workshops. In order to accommodate the work schedules of 
Teco Electric & Machinery Company employees, the classes are held on Saturdays. 
If Saturday is a workday, the classes are held on Sundays. 

Tuition is paid by Teco. and the company subsidizes 6()9r of tiie cost of textbooks 
and other learning aids. 



SPECIALIZED RESOURCES 

By using the exceptional facilities in both the mechanical and electrical ergineering 
departments, NTIT has been able to deliver this program without a large investment 
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in new resources. No new laboraion- equipment or insti uctional iiiateriais are 
required as Hie program is comprised of already existing courses in electrical, 
mechanical, and electronic engineering and mathematics. 

The laboratories and workshops of the mechanical engineering department include 
livdraulic and pneumatic, materials testing, thermal engineering, fluid mechanics, 
solid meciianics. heat treatment, internal combustion engine, precision measure- 
ment. CAD. foundry and pattern, welding, sheet metal. NC machine. CAM. and 
auto. Sii' 'ficanl equipment includes pneumatic and hydraulic equipment, an FFI 
analyzer, universal testing machine. .^D measuring bed. CNC machine, laser cutter, 
induction furnace, power plant. FAS and Mini-CIM. 

The electrical engineering department's laboratories include fundamental electricity, 
electrical instrunients. residential wiring, industrial power distribution, illumination 
testini!. electrical machinery. H.V. engineering, automatic control, programmable 
eoniroiler. logic design, industrial electronics, optoelectronics & laser, software pro- 
urammim:. ni^icrocomputers, refrigeration engineering, and energy research. 
Significant equipment includes a large scale short circuit testing device, noise signal 
analy/er. automatic measurement system for eiectrical machinery computer net- 
work system, digital control system with microcomputer-aided C02 and YAG laser 
manufacturing system. 

Classes are taught b\ NTIT's experienced and enthusiastic facults. Approximately 
15' < of the facultv hold doctoral or master's degrees and more than 50'/( have pur- 

ed advanced studies abroad. To improve the quality of its faculty, the Institute pro- 
vides powerful incentives to encourage interested faculty to pursue advanced studies. 



• //)(' Inslilnle provides 
inccnlivcs to cncoiirdiic 
inlcrcMc'd faculty to 
pursue advanced studies 



UNIQUE ELEMENTS AND BENEFITS 

Mutual benefit is derived from the integration of theorv with practice by both the 
teachers and the participants. Employees of the Teco Electric & Machinery 
Company are able to relate the theory and practical work in the classroom directly 
to the jobs they perform for Teco. 

Through this technical training program. NTIT has established a good working rek 
tionship with Teco. The partnership is a good model for other linkages between the 
Institute and industry. 

On successful completion, students receive a certificate stating the number of cred 
its earned. Also, position on the salarv scale and increments are adjusted. Students 
who withdraw are required to pay the school lees. 



DURATION OF TRAINING 

This certificate program is designed as a credit hour course of study. Participants 
average nine crcditliours of study per semester for each of four semesters. NTIT 
semesters are IX weeks in length. A one credit hour course meets f or one hour of 
lecture plus lab for a total of 1 X weeks. 



Page 69 

84 



Exemplary Training Models in Industrial Technology 



PARTICIPANTS 



Approximately, forty students are enrolled in the Electrical stream, twenty in the 
Mechanical stream, and thirty in the Automation stream. All arc part-time students 
as they are employed full-time by Teco. Participants must have completed two years 
of service with Teco and be high school graduates. 



Teco's investment in release time, tuition and books has been considerable. The 
company also provides scholarships for the top three outstanding students in each of 
the four semesters. By using the Teco University Program as a model for linkages 
with the private sector, NTIT has been able to profile its tlcxibility and commitment 
to industry. 



The President of Teco has stressed that the Taipei Institute of Technology has made 
a significant contribution to the company in the area of human resource develop- 
ment. While the company is expanding into international markets, it urgently needs 
qualified staff. NTIT is recognized as an institution capable of effectively combin- 
ing theory and practice in order to upgrade the skills of practising technicians. 

A senior official at Teco, when asked to comment c^n the training program, noted. 

Under our GM's direction, cind our continual effort to employ first-rate per- 
sonnel, we have cooperated with NTIT to add technical expertise to the 
company. Since workiui^ with NTiT, we have been successful in achieviui! 
our trainini^ targets. This is a result ofNTTT's leadership^ planniui^. instruc- 
tioiud capability and efficiency. V.^e are thankful to NTTT for raisini^ our 
production standcwds ... uiul arc planniny^ on approachiui^ NTTT to (hscw.s 
further cooperation. 

Ted M. H. Huang, Chairman of the Board at Teco, when discussing the internation- 
ali/ation of the company, has said "Teco will continue to refine its appreciation of 
the human resources dimensions of internationali/ation". Clearly, there will be 
increased opportunities for technical training and updating contributions, and NTIT 
in particular, to support companies such as Teco. 



Dr. Chung-Min Wu. Associate Professc^r 
Chief of Cooperative Hducation Section 
National Taipei Institute of Technolog\ 
I, Sec. Chung-Hsiao H. Rd, 
Taipei. 10643 
Chinese Taipei 



ROLE OF PARTNERS 



TESTIMONIALS 



CONTACT 



Tel: 
I-ax: 



(S8r>2)771-2I71 e\i.l42l 
(8Srv2)7S2-59Xy 
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Mechanical Turning Program 

offered by Southern Vocational Training Centre (SVTC) 

Employment & Vocational Training Administration 
Council of Labour Affairs 
No. 2-1 Kai-shuan 4th Road Chien-Chen 
Kaohsiung 
Chinese Taipei 



THE PROGRAM 

The Southern VocaticMVcii Tniining Centre was established by the Ministry of 
Eec^nomic Affairs to provide applied skill training whieh leads direetly to industrial 
empkn ment. Consequently, all programs offered at the Centre emphasize vocation- 
al training required by an evolving marketplace. Upon completion of coursework in 
the Turning Program, students write a skill licensing examination. If successful, 
graduates are then ready to enter the workforce. The skill qualification tests and job 
placement assistance are managed by the Centre. 



THE DELIVERY 

The emphasis at the Centre is on practical skill training and the method of delivery * classes arc small 

focuses on a hands-on approach. Classes are small, nev er exceeding 25 students. All never exceedinsi ^."^ stu- 

students have their (nvn machines or workspaces in the shops. Theory constitutes not dcu{\ 
more than of the curriculum, the remainder of the time is devoted to practical 
exercises in the labs. All classroom and lab instruction is delivered hv full-time faculty. 



SPECIALIZED RESOURCES 

In addition to using the turning machines for approximately 80^f of the credit hours, 
students are also exposed t(^ milling, fitting and numerical control machinery. 
Equipment updates are generously provided by the government. 



UNIQUE ELEMENTS AND BENEFITS 

Students in the turning program acquire very practical, applied, and up-to-date skills 
in a relatively short period of time. Graduates are job-ready, and the Centre assists 
with placement. 

At the rcqiicsi of \aiious ccMiipanies. diina Steel for example, the Centre cus- 
tomizes programs to meet industry's needs. The customized programs are usualh 
(Mie or two months in duration imd the partner company continues to pay the salaries 
of the participants. The company also pa>s the cost of materials, hooks, and the 
instructors' salaries. 

86 

P.iW 71 



E\omp!ary Training Models in Induslridl Technolot^y 



tt 



DURATION OF TRAINING 

There are two options within the turning program, one is six morihs in duration and 
I ^ other is a full year. Students in the six month option must complete 900 hours, 
whereas in the one \ear program they must complete 1800 hour^ The six month 
program usually starts in Jul\, and the one year program begins ni September. 

PARTICIPANTS 

Graduates of senior or vocational high schools may enter the six month program. 
Participants in the one-year program must have completed junior high school. 
Classes are scheduled tor eight hours per day, five and a half days per week, Up to 
25 students are enrolled in each of the two programs at any gi\ en lime. 

ROLE OF PARTNERS 

The government meets with adxisors from business and industry regularlv to ensure 
that curriculum is relex anl and meets the needs of the workplace. 

TESTIMONIALS 

Sun Kuang-Hsiung, Department Chief of Training - Staff Unit, sa\s. 

77//.S Centre provides Mudems who do no! possess any qindiju ations with 
the skills they need in order to i^et a jolh If their skills are exeeptioncd they 
are sent to internationtd eonipetitions and may heefiine eli^ihle to enter uni- 
versity. In addition, students who siieeeed in national eonipetitions ean 
enter junior eollei^e. In other words, students am ehoose to eontinue with 
their studies or (^htain a i^ood job as a result of the skills they aecpiire here 
a! the Centre. However ahovt all other considerations, the purpose (four 
trainiui^ i^oes beyond simply meeiini^ the technical nnmpower needs (f busi- 
ness and industry. Our a^oal is to elevate the worker's skill levels broadly 
and thoroui^hly, Rewcn^ls. such as university entrance, are prnnarily used to 
pronuHe a diliiient. industrious and unpai^i^ini: approach to the studies. 



CONTACT 

Mr. Sun Kuong-Hsiung 

Department Chief of Training - Staff Unit 

Hmploymenl &. Vocational Training Administration 

Council of Labour Affairs 

No. 2-1 Kai-shuan 4th Road Chicn-Chen 

Kaohsiung 

Chinese Taipei 

Tel: (HXfv7) 821-017) 
I'a\: (SS6-7) S21-0170 



• classes are scheduled 
for ei<^lu hours per day, 
five and a ludfdays 
per week 
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Integrated Circuit (IC) Fabrication 

Semiconductor Technology Training Program 

offered by Tze-Chiang Foundation of Science 

& Technology (TCFST) 
101, Section 2, Kuang Fu Road 
Hsinchu 30043 
Chinese Taipei 

THE PROGRAM 

T/e-Chiang Foundation of Science and Technology (TCFST), a non-pmtlt organiza- 
tion, was founded in 1973 by alumni from National Tsing Hua University with the 
goal of integrating the academic expertise and facilities at the University with the 
research activities of science and technology-based industries. 

In 1986 TCFST was appointed by the administration of Hsincliu Science-Based 
Industrial Park to set up a Semiconductor Engineering Traini'.ie Centre, Since then, 
more than ten thousand engineers have been trained at the Centre. 

The program has recei\ed support from the Industrial Bureau of the Ministry of 
Eccinomic Affairs since 1990 and from the Employment and Vocational Training 
Administration of the Council of Labour Affairs (Executive Yuan) since 1992. 

Most of the instructional staff and advisory board members of the training program 
are from the National Tsing Hua Unix ersity. Additionally, based on recommenda- 
tions from advisory board members, instructors from industry and academic institu- 
tions abroad are recruited into the program. Instructors are selected for their specific 
applied and research expertise. All are at the forefront of dev elopmental research in 
the industry. 

The semiconductor technology training program focuses on device physics jnd 
modelling, circuit design and analysis, circuit layout. IC process technology aiiu 
simulation, testing and reliability, and equipment and facility maintenance for Vvafer 
fabrication. 



• hhstnu'tors arc at the 
forefront of 
developmental research 
in the indiLstry 



THE DELIVERY 

The elementary training courses are delivered primarily through classroom lectures. 
Participants in these courses are engineers whose majors are outside the field of 
electrical engineering. 

For experienced parlicipants with electrical engineering backgrcnmds. advanced 
courses are olTered. Lab practice in these courses is delivered with the aid of CAD 
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and computer sinuilation practice with PC's or w ork stations, and process practice in 
chiss 100 and class 10 clean rooms. 



SPECIALIZED RESOURCES 

Specialized equipment used in the delivery of the training includes design/smuila- 
tion equipment (PC's and work stations), and semiconductor process equipment 
including mask Algiers, high-temperature furnace systems. CVD systems, sputter 
deposition systems, chemical stations, dry etching systems, ion implanters, and 
photo-resist coaling systems. Analysis/testing equipment includes SEM, TEM, SRP, 
four-point probe, ehipsometer, 1-V, and C-V measurements. Clean room specifica- 
tions, critical to IC fabrication, are met with better than class 100 facilities. 

In keeping w ith its commitment to long-term cooperation, the TCFST shares the 
CAD and material and electric characterization lahoratc^ries of the National Tsing 
Hua University. 

UNIQUE ELEMENTS AND BENEFITS 

This industry-oriented program receives 509^ of its financial support from the gov- 
ernment, most notably the Industiial Bureau of the Mini'4ry of Economic Affairs. 
Students benefit from a relatively low course fee as well as the expertise of lecturers 
from both local and overseas companies and universities. Cooperative partner> 
include local and international institutes such as the National Tsing Hua Universit). 
Electronic Research & Service Organization (ERSO) of the industrial Technology 
Research Institute in Taiwan, the University of California at Berkeley, and Evans- 
Asia in Hong Kong. 

The IC professors at the National Tsing Hua University regularly invite a wide vari- 
ety of guest speakers and lecturers from among the ranks o\' the senior engineers in 
local companies to participate in the delivery of the courses. In this way, the pro- 
gram is directly relevant and current with developments in the industry. 

The rapid development of the IC industry in Chinese Taipei has created a serious 
shortage of experienced labour at the engineering level. This program responds 
directly to this shortage by providing training for engineers \s ho want to move into 
the IC Yield as well as continuing education upgrading opportunities for profession- 
als who are currently working in the field. As a result, the technological capabilities 
of local IC companies are constantly being improved through the training provided 
by the TCFST. 

DURATION OF TRAINING 

Basic courses are usually three hours per week during the evenings, totalling thirty 
instructicMial hours. Lab practice varies from eighteen tc^ forty^eight hours, and can 
be completed during the day or evening. Special (^r advanced programs are offered 
during the day. and vary from six lo eighteen hours in dtn^aticMi. This Hexiblc 
approach to ccnirse pr(^gramming ensures that the training is accessible to engineer- 
ing professionals who are working in the industry. 
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PARTICIPANTS 

The educational background of the participants varies from college diploma holders 
to those with postgraduate degrees. Of the one thousand participants per yean 
approximately 2iY7c hold college diplomas. 409( hold undergraduate degrees, 359r 
hold masters degces. and 59c hold doctoral degrees. 

Most of the panicipants are young, in the range of twenty to thirty-five years of age. 
About 8{)^/r of the participants work for firms located in Hsinchu Science-Based 
Industrial Park. Special courses are provided for TCFST's many cooperative part- 
ners, including Taiwan Semiconductor Manufacturing Company, Texas Instruments- 
Acer Incorporated, Mosel Vitelic inc., and United Microelectronics Corporation. 



ROLE OF PARTNERS 

The unique relationship between the TCFST and its partners, both in Taiwan and in 
other countries, is one of the major driving forces sustaining TCFST's success in the 
field of semiconductor technology. In addition to the Industrial Development 
Bureau of the Ministry of Economic Affairs, the Employment and Vocational 
Training Administration of the Council of Labour Affairs (Executive Yuan) and 
Hsinchu Science-Based industrial Park Administration are major sources of finan- 
cial support for TCFST. 

The National Tsing Hua University provides lecturers and equipment support, 
HRSO provides lecturer support, and the Universitv of C ilifornia at Berkeley pro- 
vides lecturers for short, intensive workshops. 



• tlw relationship 
between the TCFST 
and its partners is one 
of the major drivini^ 
forees sustainin^i 
TCFST's sueeess in the 
field of semicondnetor 
teehnoloi^y 



TESTIMONIALS 

The specialized training offered by Tze-Chiang is enthusiastically endorsed by the 
companies in Hsinchu's Science-Based industrial Park. For example. Dr. Nan- 
Sh\ong Tsai, Vice President of MOSEL ViTELiC inc., has said. 

This proi^rcnn really meets the wide variety of needs, ineludi})^ desii^n. pro- 
Lcssinsi and tnaintenanee, ofloeal eonipanies. 

And M^. Y. (). You, Division Manager of Product Development for Hualon 
Microelectronics Company, has noted that, 

Tliis pr(/;^rcini provi(h\s a eoJivenienf and effieieni means of self promotion 
for local ef mi fleers. 

Dr. Ncng-Shyan Tsai, i^ircctor of the R&D [division at Taiwan Semiconductor 
Manufacturing Company, describes TCFST's training program as solving "the 
urgent need for manpower in Taiwan's iC industry.** 
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In an evaluation made by National Cheng Chi University, through contn'.t from the 
Hsinchu Science-Based Industrial Park, TCFST's Semiconductor Trainiri^^ Program 
was cited, 

as highly successful iu pcifornuince. The strofii^ and iuicrconuecied rela- 
tionship between the IC industry and the program can he applied as a 
model system for other high-tech industries. The great demand for manpow- 
er in the IC industry has made the continuous development of (he training 
program necessary and worthwhile. 



CONTACT 



Dr. Wei-Chung Wang 
Executive Director 

Tzc-Chiang Foundation of Science & Technc»logy 
101, Section 2, Kuang Fu Road 
Hsinchu 30043 
Chinese Taipei 

Tel: (886-35) 721-585 or 724-039 
Fax: (886-35) 728-367 or 719-910 
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Electronic Design Automation 

ASIC & Electronic System Design 

offered by Electronic Design Technology Training Centre 

Vocational Training Council 
13/F, VTC Tower, 27 Wood Road 
Wanchai, Hong Kong 



THE PROGRAM 

The escalating movement of manufacturing from Hong Kong to China, coupled 
with increasing global competition, has encouraged the electronic industries in 
Hong Kong to move away from commodities based manufacturing into the field of 
high value-added engineering and marketing. One approach to this end is through 
the development of EDA (Electronic Design Automation) expertise. As a result, the 
Electronic Design Technology Training Centre (EDTTC) was established in 1990 
by Hong Kong's Vocational Training Council with the objective of providing train- 
ing in ASIC and Electronic System Design to practising engineers. 

• instructors arc (It the 

The Centre works closely with the five universities in Hong Kong, drawing some of cuttint^ celiac of the 
its instructional staff and advisory board members from those institutions. Many of in(histn 
these instructors were recruited by the universities from industries and academic 
institutions abroad. These instructors are selected on the basis of applied and 
research knowledge that is at the cutting edge of the industry. 

Currently, the EDTTC provides courses in Programmable Logic Devices, 
Programmable Data Array, Gate Array & Standard Cell Design, Modular ASIC, 
Advanced ASIC, Embedded Controllers, Printed Circuit Boards, Computer 
Engineering, Testing, and Telecommunications. 

The EDTCC also pro\ ides short courses to students from tertiary institutions in 
Hong Kong as well as self-learning modules for practising engineers who use the 
CenU'c's equipment and study booklets to cam* out research and self-directed learn- 
iiig projects. 



THE DELIVERY 

The programs for practising engineers are offered on a part-time basis, and utili/e 
lectures, tutorials, lab work and assignments. During these courses, participants are 
required to complete a major project or lab exercise designed to develop practical 
understanding and application expertise. For example, in the Gate Array and 
Standard Cell Design coiu'ses, participants are required to design a functional chip. 
This design is then manufactured in a prototype form. 



'I'he short term intensive courses for engineering students enroled at tertiary institu- 
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tions in Hong Kong are generally one week in duration and provide an introduction 
to the field of ASIC design and development. 



• (he Centre has satellite 
sites at the tertiary 
institutions with which 
it is affiliated 



SPECIALIZED RESOURCES 

Key equipment used in the delivery of EDTCC training includes networked SUN 
work stations, PCs, IC CAD tools. HDL and VHDL simulators and logic synthesiz- 
ers, test compilers, PSpice circuit simulators, CAE tools, PLD programmers, EPLD 
design software packages, PGA design software and programmers from Lilinx and 
Actel Corporation, IMS SL/60 IC tester, colour plotters and laser printers. 

The Centre operates from a central site at the VTC Tower in Wanchai, but also has 
satellite sites at each of the tertiary institutions with which it is affiliated. These are 
linked to the central site through a WAN, Project work in the fields of Gate Array 
Design and Standard Cell Design is normally carried out at the satellite sites. 



• instructors are 
intimately familiar with 
specific, hii^hly 
technical software 



UNIQUE ELEMENTS AND BENEFITS 

Each course offered by the Centre is characterized by rich, hands-on, cutting edge, 
practical work. Course participants acquire design technology skills that are imme- 
diately and directly applicable to their day-to-day work in the industry. As a result, 
the Hong Kong electronics industry benefits from a ready supply of technically 
updated engineers who are at the torefront of IC technology. 

Although many of the instructors are drawn from Hong Kong's tertiary institutions, 
and a good number of these are from outside Hong Kong and have been reci uiied 
for their exceptional expertise, other instructors are Hong Kong nationals hired 
directly from software organizations in Hong Kong, Here, the goal is to use instruc- 
tors who are intimately familiar with specific, highly technical software, and are 
thus able to answer the most detailed questions not only about how to use the soft- 
ware but also about how the software itself has been developed and how it operates. 
In order to minimize conflicts of interest when instructors come directly from soft- 
ware companies, EDTTC ensures that the participants have an opportunity to see a 
range of software products. The Centre also reviews and edits the training materials. 



DURATION OF TRAINING 

The courses for practising engineers last from 18 hours to 174 hours, the longer 
courses being in the fields of Gate An*ay Design and Standard Cell Design, Most 
participants in these courses study for one evening per week and all day Saturday, 
Since most Hong Kong commercial organizations, excepting the U,S, corporations, 
operate on a five and one half day work week, the Saturday program is typically a 
work release activitv. 



PARTICIPANTS 

Practising engineers are the main client grotip. ol whom approximately IO^y hold 
graduate degrees, liYA hold Bachelor Degrees and 2iV/( hold Diplomas or 
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Certificates. The Centre provides training tor approximately 400 of these partici- 
pants each year. Most are early on in their careers - twenty to thirty years of age - 
and work for firms that include National Semi-Conductor, Toshiba, Texas 
Instruments, Motorola, Video Technology (HK), NHC and OKI. 

As well, 380 engineering students are trained each year at the Centre. 



ROLE OF PARTNERS 

The training Centre was set up by the Vocational Training Council in collaboration 
with government, industry, the University of Hong Kong, the Chinese University of 
Hong Kong, the Hong Kong University of Science and Technology, the Hong Kong 
Polytechnic University and City Polytechnic of Hong Kong. These organizations 
have their representatives as members of the sub-committee administering the Cen- 
tre. There is considerable industry support in the form of donated or specially priced 
software and hardware. 



TESTIMONIALS 

Derek Lindsay, Training Manager for the Hong Kong Institution of Engineers 
(HKIE). has in his professional role been required to assess the value of the EDTCC 
programs for upgrading and retraining of professional engineers. Following this 
assessment, he has stated that the EDTCC programs pass professional assessment, 
and are particularly noteworthy in terms of the, 

direct relevance to Hon^ Kon^^ industry with regard to the subject matter ... 
the excellent course documentation (including the] self-learning approach 
makini^ the training student -led ... the desiyn and implementation of the 
assessment schemes. 

In Mr. Lindsay's opinion, "EDTTC is undoubtedly a worthy model for others to fol- 
low and HKIE encourages other training centres t(^ do just that.'' 

Mr. C. D. Tam. Senior Vice President & General Manager of Motorola 
Semiconductors (HK), had this to say about the program at Electronic Design 
Technology Training Centre, 

... continuous echication with hands-on trainint^ usini^ up-to-date equipfuent 
is necesscny to nuiiiUain competitiveness ... The ASIC IC trainini^ program 
organized hy the Vocational Training Council has been a successful step in 
the ri^ht direction. 

These thoughts are echoed b> Mr. S. K. Pun, R&D Manager for VTech Computers. 

The Electronic Desif^n Technolo^iy Trainini^ Centre provides practical and 
useful trainini^ ... the courses are useful and applicable to I the eni^ineers'l 
day-tO'day jobs, VTech willfully support and participate in future trainm^i 
courses. 



• continuous education 
is necessary to tnaintain 
competitiveness ... 
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Professor Joshua Wong. Associate Director (Research & Developmeni at the Hong 
Kong Polytechnic University, has said that he feels the success of the EDTTC 
demonstrates that it is an excellent model for the introducMon of other higher tech- 
nology training. 

As one of the judi^es in the Governor's Desii^n Awards, the major desii^n 
award in Hon^ Kong, I have come across many new products incorporating^ 
locally designed ASIC chips. Also, nowadays, even technician students in 
Hong Kong are taught ASIC design. Such rapid widespread dissemination 
of up-to-date electronics technology is doubtlessly due to the work of the 
Centre. In fact. I see the Centre as a model for speedy introduction of other 
high technologies. This method is fast, focused and can he tailored to the 
needs of industry. The Centre works magnificently for Hong Kong. 
Presumably it can he duplicated elsewhere. 



CONTACT 



Mr. P. F. Tsui. Centre Manager 

Electronic Design Technology Training Centre 

13/RVTC Tower 

27 Wood Road 

Wancha , Hong Kong 

Tel; (852) 836-1793 
Fax: (852) 838-0667 
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Electronics, Metals, Manufacturing^ Plastics, 
Construction & Garment Industries Training 

offered by Hong Kong Productivity Council (HKPC) 

HKPC Building 
78 Tat Chee Avenue 
Kowloon, Hong Kong 

THE PROGRAM 

The Hong Kong Productivity Council (HKPC) offers several core services to industry. 
These include: providing consulting services and industry studies; generating infor- 
mation technology solutions to business problems and access to computer services; 
organizing exhibitions and study missions; and training activities. On request, the 
HKPC will provide market research, product development expertise, and workforce 
training - wrapped up in one package. For small and medium size companies, which 
may not have the resources for new product assessment and development, the HKPC 
can provide a turnkey package of fully integrated research, development and training. 

Hong Kong currently suffers from a labour shortage, brain drain and economic 
restructuring. Hong Kong employers need more trained staff and upgraded staff, 
particularly in the areas of genera! management, technical production and manufac- 
turing. HKPC supports industrial development through its training activities. 

Specific packaged training activities offered by HKPC are quite varied and include: 
electrical and electronics; automation; environmental engineering; metal working; 
product engineering; computer aided design; printing technology; production man- 
agement; microcomputer applications; textile production; waste treatment; mould 
and die making; total quality management; and business, management and supervi- 
se ry skills. Other training programs are offered, and can be customized to meet the 
needs of the business or industry contracting with HKPC for product development 
and training services. HKPC has recently developed a notable reputation for its con- 
sultancy and training activities to help clients obtain ISO 9000 series certification. 




THE DELIVERY 

The method of delivery will vary depending on the specific training activity; how- U 

ever, most include lectures, lab work and application projects. Recently. HKPC VA'^ " 0 -^'"'^ 

developed and has begun offering a distance education packase on apparel manu- ' ; 

r , • , u- a A*u ^ • • f • ^- /TTT^v consultants diivinii the 

tactunng in partnership with Athena Trainmg International Consortium (UK). , , . . 

. day ana teach part-time 

Most of the more than 200 HKPC faculty are full-time employees who work as con- ; ^^'^ ^ \(nini^s 
sultants during the day and teach part-time in the evenings, since most of the cours- 
es are offered after regular working hours. 
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• equipment no,, .illy 
used by the workers or 
production stuff would 
be intei^rated into the 
trcunin^ activity 



SPECIALIZED RESOURCES 

HKPC makes use of a wide range of specialized equipment, depending on the par- 
ticular training program being offered. When training is offered on site, the equip- 
ment normally used by the workers or production staff would be integrated into the 
training activity. 



UNiQUE ELEMENTS AND BENEFITS 

The fact that HKPC offers a fully integrated service to clients, coupling product 
development and training, contributes to its distinctiveness. An example of this 
approach involved a consortium of five companies that asked HKPC to research and 
develop a notebook computer, plus train the production staff. In another case, a 
small manufacturer contracted HKPC to develop the production dies and mould,, for 
a small motor to be sold for use in conveyor operations. 



DURATION OF TRAINING 

Training programs vary in length, from a few hours to a year or more for some ol 
the certificate and diploma programs. As many as 600 plus training courses are 
offered each year, attracting more than 14,000 participants. 



PARTICIPANTS 

In general, no formal prerequisites are required »o participate in the traniing oftered 
by HKPC. Consequently, training participants include craft level trainees through to 
professional engineers. Examples of companies that regularly use HKPC for train- 
ing include: Motorola, Chiuhipa Industries, Haking Wong, ASM, and Hong Kong 
Electric. 



ROLE OF PARTNERS 

Recently, HKPC has begun working with partners outside of Hong Kong, delivering 
consulting and training modules. A recent example involved quality management 
courses delivered to engineering and production managers in RR.C. Another exam- 
ple is the agreement with the University of Oxford Delegacy of Local Examinations 
to offer competency-based training programs for local Hong Kong managers. 
HKPC also enters into strategic alliances with technology suppliers in order to offer 
comprehensive technology solutions and training to local industry. For example, 
HKPC recently entered into an agreement with Omron Electronics Asia Limited to 
form a Technical Integrator partnership to jointly promote a Programmable Logic 
Controller and related technology. 
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TESTIMONIALS 

Mr. C. L. VVu, Vice President for the Asia-Pacific region of Thermalioy (a cHcnt of 
HKPCs Environmental Management Division), explained his choice of HKPC. 

We looked at a number of eonsultaney firms ami chose to work with HKPC 
oil thi,^ project because we felt that their clesiii/i was the most reliable. In 
addition, we have i^reat confidence which has developed from a very close 
and loni^ standing relationship between our two ori^anizations. We find il 
very easy to work with HKPC consultants, 

Mr. K. T. Tam. Quality Assurance Manager with Eicc & Eitek Co,, a leading printed 
circuit board manufacturer in Hong Kong, thanked HKPC for its consulting role in 
the ISO 9()()2 certification program: 

HKPC had tbr resources to do the job, and because HKPC was created to 
promote the development (f Hong Kong's industry we were sure it would be 
committed to our project. 

Another endorsement pertaining to ISO 9000 series certification comes from Mr, 
Linus Ng. Manager of Shell Hong Kong, 

HKPC was of green help to LPG [a division of Shell] during the time we 
spent working on ceniHcation, We were able to draw upon its [ HKPCs j 
consultants' in-depth knowledge of the cpudity recpiirements for meeting ISO 
9000 standards, and the staff was extremely dedicated in working with us to 
achieve our gocds, 

CONTACT 

Mr, S. H.Sy 

Divisional Manager 

Training Division 

Hong Kong Productivity Council 

HKPC Building, 78 Tat Chee Avenue 

Kowloon, Hong Kong 

Tel: (852) 788-5031 
Fax: (852)788-5011 
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Simulated Industry Experience for Engineering Students 

offered by Industrial Centre 

The Hong Kong Polytechnic University 
Hung Horn, Hong Kong 



• eni^ineerin^ students 
must complete the train- 
///.£? program at the IC 



THE PROGRAM 

The Industrial Centre (IC) at the Hong Koi^g Polytechnic University vsas founded 
with the goal of providing simulated industrial environment training as part (^f the 
overall education package for engineering students. In 1976, when the Centre was 
established, this concept was considered to be an educational innovation, combin- 
ing practical and theoretical training in an industrial environment for engineering 
students. 

The specific objectives of the Centre and this training program include: ( 1 ) familiar- 
izing engineering students with common industrial materials, tools, machines and 
processes covering a wide range of industrial practices: (2) creating a training envi- 
ronment that reflects industrial practices in terms of discipline, working hours, safe- 
ty practices, and hierarchy: and (3) ensuring that work projects are of an applied 
nature, incorporating research, product development, prototype producticMi, mar- 
ketability and technology transfer. 

Engineering students at the Hong Kong Polytechnic University, City University of 
Hong Kong and the Hong Kong University of Science and Technology, who arc 
enroled in undergraduate programs, must complete the training program at the IC. 
The program consists of a set of training modules tailored to suit the specific engi- 
neering stream and meet the needs of local industry. Emphasis is placed on under- 
standing, appreciating and hence valuing the procedures, materials, equipment and 
processes. While developing craft level skill is not a major aim. this doo (Kxnir to 
varying degrees as a byproduct of the project work. 

The training program meets the requirements of the United Kingdoni Engineering 
Council on Engineering Applications 1 and 2 (EAl & EA2). as well as those 
required by the Hong Kong Institution of Engineers as a training requirement for 
membership. 



• the IC is ori^anized as ^ DELIVERY 

a model facton' organized as a model factory, complete with work teams that incorporate 

research, design, prototype creation and production functions. The '^factory'' has 
students, technicians and engineers. There is limited formal instruction. For the 
most part, students are given projects or assignments with associated deadlines, and 
are expected to complete their work on time. Students who need help are encour- 
aged to ask questions. Most projects require some assistance, and this is used as a 
check to ensure that learning is taking place. Students often arrive at the IC early. 
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stay late, and come to the 'I'actory*' on weekends in order to "get the job done", f-or ; 
many this is very different than that with v*^hich they have become familiar as uni- 
versity students - a fiteen hour work week wiiere the students' primary responsibility 
is to sit in a lecture hall. Tlie strict deadlines and project assignment approach 
encourage students to adopt a "meet the customer's needs" meiUality. 

Tliere are four main areas of specialization in this training program: ( 1 ) machining 
and general engineering; (2) CAD/CAM; (3) material and process technology; and 
(4) electrical engineering, electronics, and construction. 

Throughout the program students are encouraged to pursue the development of their i • students arc 

own ideas, and many become quite creative. Ventilated safety helmeis, a precision- ' encouraged to pursue 

tooled chess set as a company give away, and a portable vibrometer have been con- the development of their 

ceived, developed and manufactured by students. In all cases students are required own ideas 

to consider the marketability of products, pricing and cost structures, along with 

profit potential. 

The program concludes with a six week major project. Students are put into 
research, design and production teams, with each group having a General Manager, 
Engineering Manager, Marketing Manager and Quality Control Specialist. Each 
team designs a product, analyzes the market, develops a production cost and pricing 
structure, estimates market demand, projects profit/loss, produces a prototype, and 
makes a presentation of the product and findings to the facuh^^ 



SPECIALIZED RESOURCES 

In its 1 1,000 square metre facility, the IC accommodate^-, a wide variety of general 
purpose and specialized equipment. Metal cutting processes and general engineer- 
ing resources include lathes, horizontal milling machines, vertical milling machines, 
grinding machines, jig boring machines, tool grinders, universal copy milling 
machines, and precision grinding machines. Non-conventional, precision and iluid 
power system related equipment includes: electro-discharge machines, wirecut 
machines, laser cutting machines, coordinate measuring machines, optical compara- 
tors, profile projectors, toolmakers' microscopes, laser interferometers, pneumatic 
trainiiig kus, hydraulic training kits, and circuit simulation software. 

CAD/CAM equipment includes the following CNC machines: 3-a.Kis milling 
machines, vertical machining centres, 3-axis turning centres, Swiss type lathes, and 
a parts programming training system. Additionally, an assortment of workstations 
and personal computers are complemented by CADDS5, Antocad. Cadkey, 
Mastercam, Surfcam, Personal Designer, and Personal Machinist. 

Material and process technology equipment includes a plastics injection moulding 
machine, a compression moulding machine, a blow moulding machine and extruder, 
a CNC turret punch and pressbrakc, a heat treatment furnace, hot and cold chamber 
die casting machines, electro-plating and anodizing facilities, and electric arc, MIG 
and TIG welding machines. Computer aided software includes C-Flow, Cast-Flow 
and Cast-Thenn. 
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Electrical engineering and electronics equipment includes a surface mount technolo- 
gy machine, a double-sided PCB design and make facility, and a PCB drilling 
machine. E-CAD software includes Oi'CAD and THEDA. Construction equipment 
includes a pre-stressed concrete unit, a timber mould for RC design and a formwork 
system. 

The IC ha: the most powerful laser cutting and welding machine in Hong Kong, and 
has published its own multi-media Computer Aided histruction (CAl) programs for 
specialized areas including Electro Discharge Machining Processes. 



UNIQUE ELEMENTS AND BENEFITS 

The distinctiveness of this program stems from the fact that the IC is structured on 
• the IC is structured on industrial lines, striving to create a model factory environment. The development of 
industrial lines, strivini^ the training program has been based on combining the needs of local industry with 
to create a model the requirements for the training of professional engineers and technologists. 

factory environment 

Students are given the opportunity to gain a sound and broad understanding of 
industrial process and procedures. This is followed by a more intense period of spe- 
cialized ''"img in which they •*e, as much as possible, exposed to a genuine indus- 
trial envioiuiient. Projects retleci ;eai work demands in terms of the end product, 
production and research requirements, and marketability. Production from student 
projects is contracted for from within the University and from industry. All projects 
have a specific and applied end purpose. 

Students gain industrial experience by producing tangible results. The training helps 
them develop skills in innovation, industrial and technical curiosity, as uell as tech- 
nical managerial and decision making. 



DURATION OF TRAINING 

The typical program is sixteen weeks in duration, and takes place outside of the reg- 
ular semesters of study in the Engineering Program. For example, students might 
complete ten weeks of training between first and second year, and then complete the 
final six weeks of training at the end of the second year. In all program streams the 
final six weeks constitutes the major project. 



PARTICIPANTS 

All participants arc full-time engineering students pursuing tertiary level education. 
The programs are mcKlular in structure with considerable flexibility with regards to 
timing and capacity. The IC can train up to 1.000 students at any one time. More 
than ,'^,000 students are trained each year. 
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A major goal of the IC, beyond the direct training it offers, is the creation o\' strcMig 
connectitMis with industry. Benefitsit^t-llirse linkages have included a contribution of 
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CAD/CAM sofUMire and hardware wonh approxiniaiely S4M (US) from 
Computervisioii. As result, the IC has become the Authorized Training Centre, pro- 
\ iding training to Computervision customers as well as Hong Kong Polytechnic 
University students. In return, Computervision undertakes the maintenance of the 
system. 

A recent contribution of personal computers by AST has been used to develop and 
operate a PC based CAD/CAM system as well as a CIM environment. 

Consignments of high precision CNC Coordinate Measuring Machines and CNC 
EDM equipment by Carl Zeiss and Charmilles Technologies respectively has amount- 
ed to S5M (US). Again, training programs are provided to faculty and stu =;nts. 

A contribution by LK Machinery of hot chamber die casting machinery has 
enhanced the IC's facilities in materials joining and forming processes training, and 
consignment of SMT equipment by Nanco/Dynapurt, including a chip mounter and 
reflow and screen printing, has provided an oppoitunity for students to gain hands- 
on experience with surface mount technology. 



The contribution by Allan Bradley of an assortment of motion control equipment 
including programmable controllers, CNC controller, servo controllers, and servo 
motors, enables students to better appreciate and understand the application of CNC 
and servo systems. 

The recent donation of a SteroLithography Apparatus from Asia InfoScicnces has 
further provided students with exposure to the latest rapid prototyping and manufac- 
turing technology, 

industrialists and representatives from public bodies of different engineering disci- 
plines including electronics, electrical, mechanical and manufacturing advise on the 
strategic direction and development of the IC through Advisory Committees. 



• industrialists advise 
OP. die strategic direc- 
tion and development of 
the IC 



TESTIMONIALS 

Support for the work of the Industrial Centre is very strong, and often reflects the 
applied nature o\ the training program. For example. V. C\ Davies, Director-General 
of the Federation of Hong Kong Industries has noted, 

... the Hon^ Konii Polytechnic University Indnstricd Centre has provided 
valuable traifiiny, proiirainmes for Hon^ Kon^ eniiincerinii students to 
ensure that they have practical experience to hack up their knowledi^c of 
technical disciplines. In addition, the Centre plays an important role as a 
research and development facility ... One only has to look at Honii Kouii's 
efficient labour force to see how this Centre ... has helped to improve the 
standard of our industrial workforce. 

Mr. Anthony Fung, President of tlie Institutv^ of Industrial Engineers (Hong Kong), 
echoed this sentiment, stating that the Industrial Centre has "played a major role in 
bridgine the eap between the academic pursuit and the industrial market needs." 
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And Mr. Haniish MacLeod, Financial S'%^retary ot the Go\ ernment of Hong Kong, 
when discussing challenges faced by Hong Kong in the form of technological change 
and competition, has stated that the 'Industrial Centre provides valuable and essen- 
tial training and other resources to help local industry face up to that challenge/' 

A paiticularly telling testimonial is the interest the IC has received from other coun 
tries. For several years the Industrial Centre has been working on joint training with 
the Colombo Staff Plan College in the Philippines, and following a visit to the 
Industrial Centre three Australian universities are working to establish their own 
version of the IC. At South East University in Nanjing, Peoples Republic of China, 
an IC with a total area of 17.500 m- is under construction, and staft from the Hong 
Kong IC are consulting on the implementation of a similar program at Technikon 
Witwatersrand Industrial Centre in South Africa. Cleai ly, the program is a pace set- 
ter and an internaiionally accepted model. 

The nature of the IC and its mission are perhap^ best captured by D. V. Lindsay, 
founding Head of the Industrial Centre, when on the occasion of the opening ol the 
Centre's new building quoted Confucius' words, 

/.V it not a pleasure, having learned .somethini^. iff try it out at clue interval'/ 
CONTACT 

Mr. Chris H. C. Wong 

Head, Industrial Centre 

The Hong Kong Polytechnic University 

Hum Hom, Hong Kong 

Tel: (852)766-7600 
Fax: (852)334-6582 
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Plastics Training 



offered by Plastics Sndustry Training Centre 

Kowloon Bay Training Centre Complex 
2/F,, 46 Tai Yip Street 
Kowloon Bay^ Kowloon 
Hong Kong 



THE PROGRAM 

This program offers four distinct training activities to meet the needs of local 
employers in the field of plastics. 

Th'j first type of training is at the viaft level. This program is one year in duration, 
and trainees receive a ceilificate upon successful completion. The graduates work in 
the phis.ics industry as apprentices. Trainees in this program may specialize in plas- 
tic mould making, pattern and model making, or, if they have a somewhat higher 
level of education on entry, they may study plastics manufacturing engineering. 

The second training activity is offered to people who want to change or upgrade 
their jobs, and who are looking for a way to get into the plastics field. In this pro- 
gram there are two courses: (Da short program in basic plastics processing and 
inspection; and (2) a slightly longer program in plastics machine maintenance and 
settings. 

The third training activity is for students from tertiary institutions such as the 
Chinese University of Hong Kong. These students complete short training programs 
in plastics processing, materials, moulds, process control and patterns. 

The fourth type of instruction is in-ser\ ice training for participants who are current- 
ly working in the plastics industry. These are short courses, tailored to assist plastics 
professionals to understand and take advantage of changes in the industry. 



THE DELIVERY 

The training offered at this Centre is for the most pari full time, the exception being • trainees are expeeted 

the in-service training for plastics professionals. All the training activities cmpha- to attend and parties 

size the practical skills associated with plastics and mould design, and the Centre pate according to 

operates as a "factory model" whereby trainees are expected to attend and partici- indnstial work hahii': 
pate according to industrial work habits including industry working hours. 

All courses are free of charge, paid for by the government of Hong Kong, 
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SPECIALIZED RESOURCES 

The Plastics Training Centre employs 18 full liine instructional statT. all of whom 
have a rich industry bat'kground. They are considered to he technical specialists first 
and foremost, who model effective and up-to-date technical work practices. 

The Centre is equipped with state-of-the-art plastics processing machinery, comput- 
er hardware and software in CAD/CAM/CAE technology, and CNC moulding 
machines. Specific examples include plastics product testing equipment, plastics 
fabricating and machining equipment, x'crtical and horizontal milling machine^. 
electn)-discharge machines, heat treatment facilities, pantograph machines, injection 
moulding machines, rotational moulding equipment, extrusion machines, compres- 
sion moulding equipment. NC robotic de\'ices. automatic product pallciisers. hoi 
runner moulding equipment, coloui' mixers and granulators. electroplating equip- 
ment, in-mould decoration equipment, hot stamping equipment, ultrasonic welding 
equipment, high frequency welding equipment, toy safct\' evaluation equipment. 
PLC training equipment and a w idc range of computer software for product and 
mould design, plastics flow simulation, material selection and evaluation, process 
control, trouble shooting of mould faults, and process data acquisition. This equip- 
ment and the associated software is updated continuously. 



• inditstrial safi'iy 
habits arc built into the 
proi^rani 



• joi'it projects with 
industry and other 
trainini^ institutions are 
carried ()i;t by the 
Centre in order to 
provide students with 
"real life" experiences 



UNIQUE ELEMENTS AND BENEFITS 

Unique elements in the Centre's training program include the fact that the Centre 
uses the same machines as are used in industrj-. hidustrial safety habits are built into 
the program, as are other industrial practices such as clocking in and clocking out. 
wearing a uniform, and attending the program five and one-half days per week. 
There is a flexible format for providing a combination of lectures and practical 
instruction, but the emphasis is clearly on the practical. 

Joint projects with industry and other training institutions are carried out by th " 
Centre in order to provide students with "real life" experiences and to keep the 
training practices current and up-to-date. An example of this lype uf activity 
includes recent work the Centre did in partnership with the Hong Koig University 
of Science and Technology. The University developed a computer program 
designed to test the setting conditions for moulding machines. The Plastics Training 
Centre carried out the required tests using this program and provided the data for 
the University to evaluate and modify the software. Another example occurred 
when the Centre worked with a manufacturer of polypropylene to evaluate the weld 
properties of poKpropylene rope within cenain moulds. 



DURATION OF TRAINING 

The craft level training is one year in duration, while the retraining programs vary 
from one to two months in duration. Students from the universities study for one to 
four weeks, and the programs for practising professionals range from a few hours to 
several months of part-time day or evening study. 
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PARTICIPANTS 



C'raft level students are graduates of forms three through five (grades 9 -12), 
Approximately 150 of these trainees study at the Centre eaeh year. 
Eighty students per year ages 16 to 55 enrol in the retraining program each year. 
Jobs for these trainees are arranged through a placement centre. The placement rate 
lor those who actively seek jobs is lOO^f . Participants in this program are paid a 
training allowance of approximately S80 (U.S.) per month. 

The university students typically come from the fields of mechanical, manufactur- 
ing, electronics, design and electrical engineering. Approximately 1 .000 university 
students per year participate in this training. 

The fourth type of training is in-service training for participants who are working in 
industry. The Centre offers pan-time day and evening courses in such areas as 
hydraulics and autocad for mould design. 



The Training Centre is managed by a Plastics Industry Training Board comprised of 
representatives from v arious plastics associations, tertiary institutions, industrial 
support organi/.ations. government and trade unions. They provide direction to 
ensure that the training meets the specific needs of the plastics industry. 



Accolades for the work of the Plastics Training Centre are many. M, Kamiya. 
Managing Director of Sansyu Precision H,K, Ltd.. has stated. 

Graduates have proved to he very capable \echnicians, lui^hty percent of 
our technical staff are {graduates from your Centre. From their perfor- 
mance, we can see that your Centre offers excellent vocational trainuiy, 
facilities - a practical curriculum cuul well ecpupped workshops. 

The applied nature of the training is \ery appealing U) employers, Locky K, L, Chu. 
Hxecutive Director of APAC Industrial Company Ltd,, writes. 

Your comprehensive trainini^ activities cuul simulated factory concept pro- 
vide a very nracticcd environnwnt for the tr(Unini^ ofcraftsnwn cuul techni- 
cians. We consider your {graduate trainees as properly tnuned in all essen- 
tial teelnucal skills, and well prepared to take up employment, 

Ciraduates of the Centre's training programs are also highly complimentary, Mr. C. 
M. Shek. Assistant Hngineering Manager of Green Cartridge Company, who stai ted 
his career as a technician apprentice after his training at the Centre, said. *'My career 
began when I took a course at the Plastics Industry Training Centre," These senti- 
ments are echoed by Mr. P. H. Lam. graduate of the Centre's apprentice training pro- 
gram and now the owner of Choi Hung Moulding Factory, He notes. **What I 
learned from the Centre I could apply directly in my job," 



ROLE OF PARTNERS 



TESTIMONIALS 
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The clTecls ()i*ihe entire iraining etibri al the Centre arc nicely siininiari/ed by 
Dennis H. S. Ting. Chairman of Kadcr Holdings Company Limited in Hong Kong. 

The Plastics Industry Trainui^i Centre has implemented a very comprehen- 
sive field oftraiiu'nt* activities to support the various manpower trainini; 
and development needs of the local plastics industry, I hij^hly connnend the 
outstandin\i^ trainini^ facilities of the Centre, (ts well as the extremely practi- 
cal nature of the trainini* curriculum The Centre has not only trained peo- 
ple to take up entry level Johs confideiUh\ it has (dso provided in-service 
workers with continuous re-traininy, opportunities to upi^rade and e.\p(tnd 
their skills. 



Ml'. K. T. Ye ling 

Manager. Plastics Industry Training Centre 
Kowloon Bay Training Centre C(Miiple\ 
2/F;.46Tai Yip Street 
Kowloon Bay. Kowloon 
Hong Kong 

Tel: (852)751-5828 
Fax: (852) 755-1360 



CONTACT 



ERIC 



Page 92 




Fxcmpliiry Training MotlfU In Industrifit Technology 



Low Cost Automation Program 



offered by 



Federation of Malaysian Manufacturers 

& Festo (M) Private Limited 

FMM Entrepreneur & Skills Development Centre 

1 7th Floor^ Wisma Sime Darby 

lalan Raja Laut, 50350 Kuala Lumpur 

Malaysia 



THE PROGRAM 



The Federation of Malaysian Manufacturers (FMM) offers a variety of industria! 
training programs to its members. In collaboration with one of its member compa- 
nies, Festo (M) Private Limited. FMM delivers a Low Cost Automation (LCA) 
Program, that is particularly popular with its membership. The LCA Program 
includes five courses: Introduction to Pneumatics, Introduction to HIectro 
Pneumatic Control, Maintenance of Pncumat'c Equipment and Systems, 
Introduction to Programmable Logic Controllers, and Introduction to H\draulics. 

In the first course. Introduction to Pneumatics, the goal is to provide the participants 
with a basic knowledge of pneumatics elements and an understanding of fundamen- 
tal controls and circuits. The syllabus includes characteristics of compressed air. 
compressed air generation, and the construction of principles of operation and 
working elements and valves. 

In the Introduction to Flectro Pneumatic Control course, the goal is to provide par- 
ticipants with a knowledge of electrical components as well as the ability to read, 
design and construct simple electro-pneumatic controls. The course includes general 
control engineering, basic electrical technology, basic electro-pneumatie controls, 
and saiety. 

The third course. Maintenance of Pneumatic Equipment, focuses on providing partic- 
ipants with a knowledge of components that are subject to wear and possible faults. 
Elements in this course include function and construction of equipment, reading cir- 
cuit diagrams, sequence controls, fault identification, and preventive maintenance. 

Introduction to Programmable Logic Controllers is the fourth course, Ii provides 
participants with a basic knowledge of the construction and operation of PLCs, as 
well as the ability to write simple programs and operate control systems. Logic 
functions, processors and memory of PLCs, scanning and sequential programs, 
timers and counter applications, and peripheral devices are included. 

The fifth and final course. Introduction to Hydraulics, provides participants with a 
basic understanding of the fundamental principles of hydraulics. Physical principles, 
hydraulic power packs, and the development and practical construction of hydraulic 
circuits are included. 
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• ohjectivcs, subject 
mailer anil ihe Icarnini^ 
sequence follow i^uide- 
lifies which have been 
developed and refined 
from mnnerous course 
offerings 



THE DELIVERY 

The LCA program is based on solid, lime-proven educali(Mial principles. Objectives, 
subject mutter and the learning sequence follow guidelines xs hich have been devel- 
oped and reilned from numerous course offerings in the field of control technology. 

The program, in its first phase, begins with an overview of the applicable theory. 
This is followed by a summary of practical applications. Visual emphasis, through 
the use of boardvvork and overhead projectors, is underscoi'cd in (M'der to detai' mi- 
trol system fundamentals that are related to standards and functions, Audio-visu^i 
resources, including videos and transparencies, are used to illustrate various princi- 
ples of operation and the application of many different technologies. Specialized 
films are also used. These focus on particular themo, and are used to delve deeper 
into specific subject areas. Practical demonstrations bring theory to life and help 
convert the subject matter into concrete knowledge. 

in the second phase of the program, the participants are given control problems \o 
solve. These are related to the course content and are firmly rooted in practical 
applications, Hxercise sheets. textbo( 'cs, and a special work f(^lder with drawing 
templates are given to each participant. After each problem has been addressed indi- 
vidually by course participants, the best solution is worked out through a group dis- 
cussion and then critically assessed. 

The last phase involves setting up and testing a drafted circuit diagram on the 
assembly board. During this exercise the participants arc usnig components cuirent- 
ly used in industry. These practical exercises, and the intensive exchange of practi- 
cal experience between the LCA program participants, turns the learning environ- 
ment into a lively educational interchange where theory and practical work comple- 
ment each other. 



SPECIALIZED RESOURCES 

A mobile laboratory trolley fitted with assembly boards is used in this program. 
These boards are used to demonstrate various aspects of control technology. When 
not in use. the components are stored in specially designed compartments. 

The components arc all airanged on a patented blue assembly board. A specially 
designed locking system allows fast, safe mounting and reinoval of components 
without any tools. All equipment is connected to ibrm operating circuits. 



• this irainiu}* 
equipnien: has achieved 
iniernational 
recoi^nition 



This training equipment has achieved international recognition as evidenced by the 
Gold and Silver Awards from World-Didac, a world-wide organization representing 
Training Equipment Manufacturers. 

UNIQUE ELEMENTS AND BENEFITS 

The FMM LCA program is directly lied to the needs of the industry. As an industry 
association, FMM's purpose is to pnn'ide the most direct and relevant training, 
[■•eedback (rom the membership is focused and fast. As a result, curriculum and 
teaching apprcuichcs are conthiually updated. 
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The training itseii'eoniains a very high proportion of praetical exereises within the 
avaihible time. In this way, ihe partieipants are eonstantls "doing". 

The world eiass training equipment and private seetor training partners. akMig with a 
highl\ developed and sophisticated currieuluni, also serve to make this program 
unique. Class si/e is limited to lifteen partieipants. 

FMM. through its training programs, i'^ actively supporting Malaysia's Vision 2()Z{). • FMM is actively sup- 
Launched in \^)^) \ by the Prime Minister Dato' Scri Dr. Mahathir Mohamad, Vision portiii^i Malaysia's 
2020 is guided by the economic objective of establishing a competitive, dynamic. Vision 2020 

robust and resilient economy in order for Malaysia to become a fully developed 
nalion b\ the \ear 2020. 

DURATION OF TRAINING 

The length of the training program is 120 hours. Hach course is 24 hours in dura- 
tion. Participants are not required to complete the 120 hours in t)ne block. 

PARTICIPANTS 

The course participants are currently eniplo>ed in manufacturing industries. Their 
jobs involve designing, operating and maintaining control systems for industrial 
automation. They must be prollcieni in the Rnglish language and preferably have 
eonipleted SPM le\ el of education (or equivalent 'O' levels). In the past five years, 
more than 600 parlicipanis have completed the LCA program. 

ROLE OF PARTNERS 

The FMM works closely with besio (M) Pte Ltd to design and offer the LCA pro- 
gram to its members. Fesio (M) Fie Ltd, in turn, is supported by Festo Didactic, 
which has been engaged in education and training mi control technology for more 
than twenty-live years. The training equipment, textbooks and trainers are soLured 
from Festo (M) Pie Lid, while the F^MM undertakes to coordinate and administer 
the prograin. The FMM is also responsible for obtaining Approved Training 
Program status from the Human Resources Development Council which will reim- 
burse up to HO^.'^f of course fees. 

TESTIMONIALS 

Mr. A/man bin Mawasi. Technical Supervisor from Polypak Industries Private 
Limited, was a participant in the Design in Pneumatic Control coui"se. He described 
the benefits. 

(The Pneumatic Control course I is nu)st useful to those who ore involved 
with pneumatic systems. It not only increased my understandiui^ and knowl- 
edi^e. hut also enhanced my skills. The practical exercises incorporated in 
the proi^rani were nu>st helpful. 
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Mr. Mohammed Mokhtar. Maintenance Fitter from Hicom Freigmate Private 
Limited, has praised the practical value of the program, arguing that the benefits can 
be immediately applied. He says, the program *1kis enabled me to troubleshoot and 
solve problems which arise at work." 

Feedbaek on the program also comes from Miss Keh Chin Choo. Administration 
and Personnel Manager at Tower Rubber Industries, a company which has sent 
many of its employees for training in the LCA Program. She notes that. 

The LCA Pro^nuns have certainty achieved the objective Dfproviclini^ my 
staff with an overview of control technoloii^y. The exercises i^iven by the 
instructors were most valuable to reinforce my staffs understanding of the 
subject I field of control technology f 



Ms. Elaine Yong, Training Manager 

FMM F^ntrepreneur & Skills Development Centre 

1 7th Floor. Wisma Sime Darby 

Jalan Raja Laut. 5{)^5i) Kuala Lumpur 

Malaysia 



CONTACT 



Tel: 
Fax: 



(60-3)293-1244 
(60-3)293-3028 
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Petroleum Industry Skills Training 



off ered by 



Institut Latihan Perindustrian Petroleum 
(Petroleum Industrial Training Institute) 
Mukim Batu Rakit, P.O. Box 138 
20710 Kuala Terengganu, Terengganu 
Malaysia 



THE PROGRAM 



Petronas, the national oil company of Malaysia, was incorporated in 1974, This 
government-owned organization has a total employee complement of ahiiost 
12,000. Ranked by Fortune Magazine as number 251 of the world's fi\e hundred 
largest companies, Petronas has been identified as ihe fifth most profitable corpora- 
tion in its mdustry. 

Petronas' Petroleum Industry Skills Training Program, offered at The Institute 
Latihan Perindustrian Petroleum (ILPP), has four major elements that have been 
designed to train future empk^vces and to provide current Petronas staff with oppor- 
tunities to obtain new skills or update existing skills. 

The first of these program elements focuses on 18 to 25 year old school leavers. 
This two year program follows an Apprenticeship Training Model, training partici- 
pants in specific skills essential for work in the oil, gas and petrochemical fields. 
Courses in this program include subjects such as mechanical, welding, fitting and 
sheet metal, machining, plant and machinery maintenance, basic hydraulics and 
pneumatics, engineering drawing, static equipment, corrosion prevention, refrigera- 
tion and air conditioning, crane rigging, and a five day outward bound experience. 

The second of the four program elements involves a variety of short courses which 
are offered to current employees. These courses upgrade employees' skills in techni- 
cal areas that include instrumentation, electrical, safety, mechanical and supervision. 
In the fiscal year 1995/96, Petronas will offer more than ninety short courses. 
Examples include Valve Maintenance and Repairs, Industrial Hydraulics, Advanced 
Motor Control, Water Treatment and Management, and Basic Industrial Fire 



Customized Training Courses comprise the third element of the training program. 
These courses are designed and delivered to suit the highly individualized needs of 
specific company units and employees. These courses are developed in conjunction 
with the specific client/employee, and the duration of training is dependant on the 
training need. One example of a recent customized course was the thirteen week 
training program in Offshore Operations, which included Process & Instrumentation, 
Maintenance Management, and Offshore Safety and General Skills. This course was 
conducted for the Petronas subsidiary, Petronas Carigali Sdn, Bhd. (PCSB), 



• this or^ujuzaiion has a 
total employee comple- 
ment of almost I2M0() 
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The fourth element in the training program is ihe ^Career Ladder Progression 
Prograni' that prepares operators and teehnicians for higher level responsibilities 
and job positions. 



THE DELIVERY 

ILPP delivers its many programs throu'ih a wide variety of activities. These include 
lectures, workshop and laboratory practicums. on-the-job-training (OJT), equipment 
demonstrations, tutorials and focus group discussions. 



• resources reflect the 
scope and nature of 
equipmetit found on the 
worksite 



SPECIALIZED RESOURCES 

The resources that ILPP draws on to facilitate the training programs reflect the 
scope and nature of equipment found on the worksite. A distributive control system 
is utilized for the training of the instrumentation staff along with a workshop and 
laboratory fitted with related equipment. Also, workshops for welding, mechanical, 
automotive and electrical ^lelds are provided to support the training process. Along 
with the workshops, laboratories specific to electronics, petrochemicals and com- 
munications are also provided by ILPP. 



♦ Pe fro lias is. for the 
most part. 

self-contained in terms 
of its ability to provide 
necessary trainini^ 
expertise for a lar^c 
workforce 



UNIQUE ELEMENTS AND BENEFITS 

With its own training programs and training facilities. Petronas is able to ensure a 
qualified supply of new employees and updating opportunities for current employ- 
ees without having to rely on external training institutions. In essence, Petronas is. 
for the most part, self-contained in terms of its ability to provide necessary training 
expertise for a large workforce. 

The Apprenticeship Program ensures that the worker is eciuipped with the skills 
essential for safe and productive work prior to joining the petroleum industry. 
Training of apprentices and others is based specifically on the current and projected 
needs of the company plants and operations. In this way. at the apprentice level, a 
trained workforce is treated as an inventory issue, with the trainees graduating and 
joining Petronas as dictated by company requirements. 

The short upgrading courses have been designed following an analysis of job func- 
tions related to the petroleum industry. These courses emphasize a hands-on 
approach, and include major components designed to promote quality conscious- 
ness, safety and company loyalty. Because these courses are specific to company 
needs, the training time is minimized while the practical and Petronas specific appli- 
cations are maximized. 

As noted earlier, the customized programs are tailor-made to reflect the particular 
and specific needs of a plant or operation, while the Career Ladder Progression 
Programs arc designed to assist employees with long term career path development 
within the company. As is the case with the short upgrading courses, the customized 
programs meet Petronas' specific needs. The Career Ladder Progression Programs 
build morale and help maximize the talents of the workforce. 
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DURATION OF TRAINING 



The two yean t'ull-tinie apprenticeship training progran"; is the longest training pro- 
gram offered by Fetronas. The upgrading courses range from three days to three 
weeks depending on the particular course. 

Customized training courses range from one month to six months, and the Career 
Ladder Progression Program courses average fi\ e da\ s in length. 

PARTICIPANTS 

Between 2{)() and 250 apprentices are enroled each year into the full-time program 
oi' apprenticeship training. The minimum entry requirenieni is a certificate from 
SPM/SPVM (equivalent to *'0'^ level education). 

Short courses are attended by technicians, operators and new engineers. 
Approximately 450 employees attend shori courses each year. 

The upgrading and Career Ladder Progression Programs are delivered on a full-time 
basis to a class si/.e of approximately tweh e people. No specific educational prereq- 
uisites are required for these courses. 

Customized training programs have no specific prerequisites and the number of 
trainees is related to the clients' needs and the availability of facilities. Safety and 
team building courses, for example, are offered ox er a three to ten day period with 
class sizes averaging twenty participants. 



In addition to p'oviding training at the Petronas pUuUs, including on-the-job-training 
for the apprentices. ILPP also delivers training at Oiher institutions, including the 
Institute Sultan Ahmad Shah for boiler certification, Jabatan Bekalan Hletrik for the 
Chargeman Certificate and the National Vocational Training Council for trades 
training in Machining, Welding and Fitting. 

Beyond the established ILPP training programs and services, ILPP also prcn ides a 
range of technical and advisory services to other institutions. Examples have includ- 
ed developing an integrated oil and gas cumculum .or Kuching Polytechnic, pro- 
viding equipment and instructors to IKMs for advanced Welding training, and 
developing curriculum for the gas pipe fitters coordinated by NVTC. ILPP's experi- 
ence in training for the petroleum industry has made its expertise and training mate- 
rials highly sought after by other institutions both within and outside of Malaysia. 



Jean F. Theelcn, of Amoco Chemical (Malaysia) Sdn. Bhd., has described many of 
the features of the ILPP Program, and feels the benefits for Amoco are significant. 



• ILPP's experience has 
made its expertise and 
trainini^ materials 
hii^hly soiii^ht aftei fix 
other institutions 
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The ILPP approuiccship proi^rani is a viml pan of the rccniifinciu and 
miinin^^ of the Amoco Chemical (M) SdiL Bhd. Purified TerephthaUc Acid 
iPTA) plant at the Gebeni^ Industrial Estate, Kuantan, This lirassrootsfacil- 
ii\\ the first for Amoco in Malaysia, reqidres projessionals and hii^hly 
skilled technicians. An estimated train in i> of 300 man years will he 
required, of which about 150 num years will he provided throui^h the H6 
• apprentices of ILPP. As such IL.PP provides about half ({fall trainini^ needs 
of ACM), 

The excellent features of the Petronas Traiiun^ arc as follows: hii^h stan- 
dards for selection, drawiui^ excelU-.n candidates from every pan of 
Malaysia: curriculum for Oil and Gas industries is identical to the needs <f 
the Petrochemical industry, and it is very i^ood: the structure of the two year 
proi^ram is ideal for a ^^rassroots pUuU. a ii^ood combination of classroom 
and on-the-job trainini^: the infrastructure of the trainini^ institute is very 
i^ood: the number of skills offered covers perhaps yO^'c of all skills needed 
for a chemical plant: a professional and dedicated instructional staff: the 
Honeywell TCI) 3000 simulator: fast decision makini^. excel leiit workin,<i^ 
relations, and flexibility on skills selection. 

In a similar fashion. Mr. Abas Samat, from the Training & De\ch)pment 
Department at Tioxide (Malaysia) Sdn, Bhd.. said. 

Prior to construction of our plant, we sent eleven apprentices to ILPP for a 
two year program. The theoretical (uul practical knowledi^e they i^ained 
durin<^ their trainini^ proved to be very useful durini^ the construction imd 
conunissionini^ of our plain, 

CONTACT 

Mr. Yusof Mohamad. Assistant Director 

Technical Skills Training Department 

Petronas Management Traniing 

Sdn Bhd (PMTSB), Lot 1413, C.T 3457 

Off Jalan Aver ham, Bangi 

43()()() Kajang. Selangor 

Malaysia 

Tel: (60-3) S25-8761 
Fax: (60-3)825--8755 
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Utility Engineering Training 

offered by Utility Engineering Training Division (ILSAS) 

Institut Kejuruteraan Teknologi Tenaga 
Nasional (IKATAN) 
Jalan Serdang, 43009, Kajang 
Malaysia 



THE PROGRAM 

Tenaga Nasional Berhad (TNB) is the largest electric utility company in Malaysia. It 
generates and distributes eleciricity in peninsular Malaysia, and is the largest 
Malaysian company listed on the Kuala Lumpur stock exchange. Institut Latihan 
Sultan Ahma Shah (ILSAS) was originally established by TNB to serve the needs of 
TNB employees, present and future, in utility engineering training and utility man- 
agement training. Building on its success, it was expanded in 1994 to become 
Instilul Kejuruteraan Teknologi Tenaga Nasional (IKATAN) to provide higher edu- 
cation training opportunities for TNB employees as well as other students. ILSAS is 
now the utility engineering division of IKATAN. 

The Institute was first conceived in the early 196()s, at which lime the United 
Nations Development Program (UNDP) provided planning, design, and operational 
assistance. The Internationa; Labour Organization (ILO) was appointed executing 
agency and construction, which was started in 1976, was completed in 1982 at a 
total cost of Malaysian Ringgil RM 70 million. Since then, an additional RM 30 
million has been invested in the purchase of additional and upgraded training equip- 
ment. In 1994 a budget of RM 200 million was approved by the Board of Directors 
for a new complex designed to meet the future demand for training. The Institute is 
a regional centre of ti*aining excellence for technical training and manpower devel- 
opment in the public utility (electrical) field. 

Training programs specific to the utility field include a multi-skill vocational train- 
ing program, short utility training engineering courses, and undergraduate degree 
programs in electrical and mechanical engineering. The latter programs are offered 
in cooperation with Indiana University-Purdue and the University of Indianapolis. 

The vocational training program is designed for and delivered to Malaysian youths 
who have a minimum of nine years of schooling. The training program includes 
mechanical, electrical, electronic and instrumentation. Emphasis is given to the 
mechanical skills because Tenaga National's training needs analysis indicates that 
this is the area of greatest demand for employment in local industries. The program 
is funded by the Tenaga Nasional Foundation, a trust that was established to fund 
training and education for the public as well as other charitable activities. 

The short courses offered by IKATAN number upwards of three hundred. These are 
mainly in the energy sectors, focusing on power generation, transmission and distri- 



• the Institute is 
a regional centre of 
training excellence 



• tlie short courses 
offered by IKATAN 
number upwanls of 
three hundred 
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hulicMi. AllhcHigh these courses ha\'c been designed for and have heen primarily 
offered to TNB employees. non-TNB participants attend on an increasing scale. 

\n August I9Q4, the Institute was licensed by the Ministry of Human Resources of 
the iMalaysian Go\ eniment as an Approved Training Pro\ ider to provide training 
for the Malaysian workforce. \n part, this retlects IKATAN's reputation for technical 
educational expertise in the energy sector, the vast array of energy sector courses 
that are offered, and the quality of training materials and the training facility. 
Courses typically last for one to two weeks, but some are conducted for more than 
one month, particularly if they are related to career advancement requirements. 

Undergraduate science degree programs lead to the Bachelor of Electrical/Mech- 
anical Engineering (BEB/M). Offered in cooperation with hidiana University- 
Purdue and the University of Indianapolis, there are two intakes each year. The first 
two years of the program are completed at IKATAN. and the final two years in 
Indianapolis. 

For management staff, postgraduate degrees in management are offered through 
twinning arrangements with the University' Malaya (Executive Master of Business 
Administration) and Ohio University (Corporate Master of Business 
Administration). 



• technical and 
vocational trainees are 
exposed to a real -world 
wo rk ini^ et ivi ran mei 1 1 



THE DELIVERY 

At IKATAN, importance is placed on hands-on training. Wherever practical, techni- 
cal and vocational trainees are exposed to a rcal-wtuld working environment. Of 
necessity, equipment used in this training is the same as that used on the Job, and 
IKATAN has invested heavily in the necessary facilities and equipment. 

All trainees are provided with lecture notes and textbooks. Video, audio and industrial 
visits arc also used in the training programs. For those trainees who are coming from 
the world of work, it is expected that they will share their experience as part of the 
learning process. In this way, real issues are brought into the classroom, then shared, 
examined, evaluaicd and resolved. Depending on the client base, programs are con- 
ducted in either Fjiglish or Malay, All courses can be delivered in either language. 



• the hands-on 
approach to training 
has required a 
substantial investment 
in specialized 
ecjuipnient 



SPECIALIZED RESOURCES 

The hands-on approach to training has required a substantial in\estment in special- 
ized equipment. Examples of this equipm.cnt include the following: PLC - Mudicon 
and Omron: Distributed Control SvMcni - Bailey Network 90 for boiler control sys- 
tem, boiler simulation and operator stations: physical plant simulator - water circuit 
for steam boiler: computer labs: advanced electronic lab \\ \\\\ digital trainer, micro- 
processor trainer and power electronics trainer: I I kV simulator for fault analysis, 
switching procedure and cable fault location: power system protection !ab: domestic 
and industrial wiring lab: 1 1 kV distribution testing equipment: li\e line lab: simu- 
lated electric transmission tower - extra high \ oltage/high voltage: simulated low 
and medium \'oltage overhead line: telemetering for remote meters - softw are and 
hardware: 120 and 300 Mw fossil-fuel power plant simulators: low \'oltage genera- 
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lor synchroniser: clccnical (raiisniissi(Mi syslciii simulator: non destrucli\e test 
cquipnicni and auxiliaries lor ullrasonie. radiographic, niagnelic particles, dye pene- 
trant and eddy current testing: vibration monitcMing equipment, laser alignment: 
Deut/ dicsel engine: 25 Mw gas turbine model: and 1.7 Mw steam turbine. 

In addition io the technical '-esources. IKATAN maintains a 777 bed hostel for 
trainees and dining hall that seats 1 .()()(). 



UNIQUE ELEMENTS AND BENEFITS 

The distincti\e characteristics of the training program include its si/e. the comprehen- 
si\e facililies and training e(iuipmcnl. the many linkages that have been de\'eloped by 
IKATAN, the \ ariety of programming, and the experience level of the trainers. 

These characteristics, w hen c(Miibined. have made IKATAN an attractive regional 
resource. Although still grow ing and developing in order to meet the needs of 
Malax sia. IKATAN is increasingly called upon to share its expertise regionally and 
abroad. 



• IKATAN is 
increasini^ly called 
upon !() share i!s 
experfise reiiionctlly and 
(dv'oad 



DURATION OF TRAINING 

Training varies from one week for short courses thr(.ugh to se\en months for the 
\ ()cational training and four years for the undergraduate degree programs. 



PARTICIPANTS 

The number of ti"ainees for most courses ranges from tuehe to twenty-four. In some 
courses, the nature of the training dictates smaller groups, and it is not uncommon 
to see as lew as six to eight participants. 

The participants vary from grade nine school leavers in the vocational training pro- 
gram, to senior managers in some of the highly technical short courses. In 1992/93, 
approximately half the staff were executi\ e/management and half were non-execu- 
ti\e/technical. In that same year, the training investment was split 27^/^ management 
and 73^-Y technical. In 1993, ILSAS trained more than 3.500 personnel. 



ROLE OF PARTNERS 

(KAIAN works w ith a \ ast network of public and pri\ ate sector partners, nationalK 
and internationally, I'or example. o\er the past decade Malaysia's National Uni\ersit). 
or Tnixersity Kebangsaan Malaysia, has been using IKATAN's mechanical work- 
shops, (nher facilities, and trainers for first and second year university students. 
IKATAN has conducted electrical competency courses for off-shore technical plat- 
form w(M'kers from HSSO, and the World Bank has funded training at IKATAN lor 
staff from the Ceyk^n Hlectricity Board and ^taff from Idectricite du Laos. 



TESTIMONIALS 

Biidi S. Sudarsono. Officer-in-Charge from the United Nations' Hconomic and Social 
Commission tor Asia and the Pacific (HSCAP), has described the Regional p]nergy 
De\elopmcnt training programs ofjered to IiSCAP staff by ILSAS as \ery successful. 
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/ w(,sh to express my sificcrc tinmks and i^ratitiulc to you and your cof- 
Icai^ues for your kind assistance in ori^aniziui^ the course. The excellent 
preparations, t^ood facilities and warm hospitality extended to the partici- 
paius, the resource persons and the ESCAP representatives are i^reatly 
appreciated hy ESCAR Sincere efforts made by you and your colleai^ue.s 
played a key role in the success of this course, 

Carolyn S. Tagcr, Senioi' Operations Officer with the Woiid Bank's Asia AIteniati\ e Hnerg> 
Unit, argues that IKATAN's know -how positions it nicely as a regional training centre. 

The successful implemcfifation of the Tenai^a/EDL I Electricite du Laos J 
proi^rcnn offers the potential for siniihu- arrani^eineiUs with utilities else- 
where. Tencii^a's excellent training facilities and proi^ram streni^then its 
'sition as a regional tvahung enthy for this purpose. 

The Asian and Pacific Development Centre uses IKATAN as a model for liaining 
efficiency and expertise. K. V. Ramani. Executive Secretary for APENPLAN, notes. 

... the Asian and Pacific Developnwiu Centre (APDC) and the Asian and 
Pacifw Eneri^y-Environnient Plannini^ .Network (APENPLAj\') will he 
implementing^ a three week trainini^ course Jvr 20 senior officials from the 
Ministry ofEneri^y, Vietnam ... In addition to the formal lecture/workshop 
ses.sioirs, the ^roup would also find it extrctttcly useful to visit cm actual 
trainini^ centre for practical exposure. the Sultan .\hmad Shah Trainin:^ 
histitute would he of direct relevcnice as ;.' deals with trainini^ ofnumpower 
for the cout}try's eneri^y .sector 

Finally, V. Kanthasamy. Additional General Manager (Human Resources) of the 
Ceylon Electricity Board, has described the overall evaluation of the training 
received hy Sri Lankan CEB staif. 

I am very happy to inform you that the Ceylon Electricity Board is very sat- 
isfied with the training i^iven to various officers of the Ceylon Electricity 
Board hx ILSAS, ... / also wish to recommend your histitution to any institu- 
tion which would like to take trainiu}^ 



CONTACT 

Mr. Yip Kai Leong 

Utility Engineering Training Division 

Institut Kcjuruteraan Teknologi Tenaga Nasional (IKATAN) 

Jalan Serdang, 43009 Kajang 

Malaysia 

Tel: (60-3) 83:. -2633 

Fax: (60-3) 836-51 18 and 837-0320 
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Engineering 



& Technical Diplomas 



offered by 



Workers Institute of Technology (WIT) 
Jalan Banting, Pandamaran 
42000 Port Klang, Selangor 
Malaysia 



THE PROGRAM 



The Workers Iiisliuilc orTechnology (WIT) is one of the largest private teehnieal 
colleges for luiiiian resource development in Malaysia. Us main objective is to pro- 
vide sehcu^l leavers and imenipk\ved ytiutlis with an opportunity to act|uire technical 
training that will enable them lo earn a lix'ing. Established in 1^)77, W^IT has con- 
tributed to Malaysian human resource development through educating and training 
more than six thousand technical graduates who are actively participating • 
Malaysia's industrial growth. 

WIT is the brainchild of the Malaysian Transport W(^rkers Union (TWL'). The ini- 
tial purchase of land and the construction ol* WIT was made possible ihixnigh coniri- 
butio is from thousands of (ordinary workers in Malaysia, including taxi driv ers. 
loiTN drivers, bus conductors and rubber tappers. Support was also received frcnn 
the Malaysian Trade Workers Congress, the International Confederation of Free 
Trade Unions, and the Asian American Free Labour Institute. 

WIT offers thhee-year lull and part-time technical diplc^na pri^granis in 
lilectrical/Hlectronic Fingineering, Mechanical Hngineering. Automobile 
Kngineering. and Computer Science. Along with the Diploma prt^grams. WIT offers 
two-year full- and part-time certificate cHuirses in Cjenei*al Mechanics, General 
Machinist. Electricah Industrial F'.ectrcMiics and AutcMnobile Mechanics. 



Diploma students spend sixty peivent of their time studying theory related to core 
technical subjects. The balance (M* their study time is spent working on practical 
applications. The certificate students spend eighty percent of their study time in 
practical settings, where they acquire Job lelated skills, and the balance of their time 
studying related theory and core subjects. 

The Certificate courses offered at WTT folknv the syllabus developed by the 
National Vocational Training Ctuincil (NVTC); therefore, students who successfully 
complete their training are eligible t(^ write the NVTC trades test. Students who sub- 
sequently pass NVTC's tests are awarded a National Skill Certificate. This is the 
enabling document that permits graduates to work in the field. 



• WIT is one of the 

lary^cst phviUv tcchiucol 
collci^cs fot hidium 
resource developnieiu in 
i\Uilaysia 



THE DELIVERY 
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SPECIALIZED RESOURCES 

WIT has tbi'ly-eight locUiro rooms and a host of laboratories including an cicclron- 
ics lab, a digital lab, a power lab, a pneumatic and hydraulics lab, a macbininii 
\\t)rkshop, a welding workshofi. a computer lab. and an architectural siudio, 
Iiquipment needs are reviewed and addressed annually. 

W IT employs more than one hundred faculty, all of w hom arc qualilled in their 
respective fields. WIT places special emphasis on ensuring tbat all facultN jxalici- 
patc in short courses and seminars in order to stay c .rent in their disci()lines. 

The modern libraiy is furnished w ith a vast range of technical reference books, 
newspapers and maga/.ines. 



UNIQUE ELEMENTS AND BENEFITS 

The WIT Training College was developed, built, and is supported by trade union- 
• hull! by /rm/^' j^^^ ^^^^^^^ fundamental approach and rationale underl> ing the institution is 

unionists, W 17 is an unique. WIT is an example of and speaks directly to what workers, united in .i 

example of what work- achieve in support of their beliefs. 

ct's can achieve 

To this day. the links tbat W'lT has with Malaysian and international trade union 
organizations are critical for the supptirt and success of the Training Institute, 
F'inancial assistance has been received fmm the National International Tra(^ ^ 
Unions, the Asian American Free Labt)ur Institute, and the Japan Institute of 
LabcHU'. 



DURATION OF TRAINING 

The L-ngineering Diploma Courses are delivered over a three year period while the 
Certificate Courses are delivered over a two year period. 



PARTICIPANTS 

Minimum entrance requirement for the Hngineering Diploma Courses is a pass at 
the SPM level (equivalent to 'O' levels). The certificate courses require a pass in the 
lower Secondary level. The average age for diploma holders is seventeen, wliile the 
average age at the certificate level is fifteen. 

The Hngineering Diploma Programs currently have 1,095 students attending on a 
full-time basis and 1 17 students attending on a part-time basis. Certificate courses 
have 610 students attending full-time and 415 students attending part-time. 



ROLE OF PARTNERS 

As a non-profit technical training institute, WIT has received development aid Irom 
a variety of different sources including the International Confederation of Free 
Trade Unices, Bosch Company and the German Government. 
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WIT currcnlly provides basic skills tfaining lo a grcKip oi'sclcclcci employees of 
Malaysian Airlines (MAS) who will evenlually become aircraft engineers. This train- 
ing was designed through a collaborative process with MAS and WIT representatives. 

WIT Certificate courses are approved by NVT'^" -md the Human Resources 
Development Council (HRDC). Malaysia. L:ir*'\.ycrs who are members of HRDC 
can claim up to 8()9f of the course lees for the training of their employees at WIT. 

Engineering students at WIT are eligible for advanced standing in eighteen institu- 
tions of higher education in the United Kingdom and three in Australia. 

The University of Sunderland offers two partial scholarships annually to WIT diplo- 
ma holders who wish to pursue engineering degrees. Further, the University of East 
London, Oxford Brookes University, University of Hertfordshire and University 
College London offer partial scholarships lo WIT graduates who wish lo pui sne 
engineering degrees. 



Mohd Shah Khalid, Training Manager for Malaysian Airlines, speaks very positive- 
ly abt)ul the W^IT progi'ams. 

The E}\j^incenn\^ Division of Malaysitt Airlines Systems (MAS) luis collabo- 
rated with the Workers Institute ofTechnoloi^y (WITj in Port Klan J(n- the 
past four years. The troinini^ provided by WIT has become one of the 
reqinrements by the Civil Aviation Authority for our apprentices to i^ain 
their aircraft ntaintenance engineer license. MAS is happy with the level of 
instruction and practical exposure in co-curricular activities that are avail- 
able to our students in WIT. 

Nestle FnKxIs has a close affiliation with WIT, and P. Viswanathan, the Training 
l-'acilitalion Manager, is very supportive of this relationship. 

Nestle Foods (M) Sdn Bhd has been closely associated with the Workers 
Institute ofTechnoloi^yfor the pasi 1 1 years. Duriuj* this period we have 
used WITs expertise to conduct skill nps^radifij^ courses for our technical 
personnel ... We are indeed very happy and proud to be associated with the 
Insfititte because of their dedication and conmntnient towards llunutn 
Resource Development in Malaysia. 

It can be argued that the most imporlanl measure of an institution's vvc - th is the 
impressions that graduates have of the value of their training. If this is the case, the 
words of .loscph Thomas, WIT graduate, speak volumes. 

As a I WIT} student, I witnes.sed the sheer dedication and enthusiasm amoni^ 
the lecturers and mstructors at WIT ami coupled with the facilities avail- 
able. I received very i^nod training, hi 1990 1 applied to the University of 
Sunderland, United Kiny^doni to complete a B. En,^, in Design Enf^ineerint^. 
With the vecommendati(fn ofWTTI received a partial scholarship from the 
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University. I complcicd my B. Eni^. course in two years because I w as 
exempted from the first two years of the course for havitiii completed my 
diploma course at WIT. Currently / (un employed hy ABB Power 
Generation Sdn. Bhd. as a Design Enii^ineer and I attribute my career suc- 
cess to the initial education and training I received at WIT. Thank you WIT. 



CONTACT 

Mr. Ranjil Singh 

Head, Marketing and Public Relalions Deparlmenl 

Workers Institute of Technology 

Jalan Banting, Pandamaran 

42000 Port Klang, Selangor 

Malaysia 

Tel: (60-3)368-8859 
Fax: (60-3)367-3046 
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Mechanical and Production Engineering 

Manufacturing Simulation Project 
- Virtual Factory 

offered by Department of Mechanical 

and Production Engineering 
Private Bag 92-006 

Auckland Institute of Technology (AIT) 
Auckland^ New Zealand 

THE PROGRAM 

The Department of Mechanical and Production Engineering at the Auckland 
Institute of Technology (AIT) has long recognized that the role and nature of the 
Engineering Technologist is changing. These changes have been accelerating with 
the increased use and interfacing of computers and computer technology in the 
engineering environment. Recognizing the need to adapt to this change, the depart- 
ment recently restructured its program. Major changes include an extension of the 
program from a tv< o year program to a three year diploma in Engineering and the 
use of the Viitual Factory as the core teaching tool. 

With extensive use of computers and computer-assisted equipment it was next to 
impossible to cover the breadth and depth of the material necessary to prepare stu- 
dents in two years for the challenges they would encounter in modern industry. 
Thus, a 309^ increase in the length of the program (one year) was initiated for the 
diploma program. This change is consistent with programs in other countries, espe- 
cially Canada, where many of the engineering technology programs are three years 
in duration. In addition to broadening the time frame and depth of certain subjects, 
the concept of the Virtual Factory was added to the curriculum. 

The Virtual Factory is a computer-based, student environment that integrates the 
theory, design, application and point-of-action in a uscr-friendly. realistic, instruc- 
tional environment. This allows teaching and learning to take place in a setting that 
interfaces the v nous components of a Computer Integrated Manufacturing (CIM) 
system. 

This system combines computer aided design and manufacturing (CAD/CAM) 
information with production engineering and business management software. State- 
of-the-art industrial software is linked with an interactive simulation of a 'model 
factory'. Students can visit different sections of the factory to view and understand 
the information tlows within it. In this way the system allows students to control the 
computer driven relationships that exist between the various stages of product con- 
cept, design, production planning and manufacturing in a modem engineering orga- 
nization. By placing the student in a simulated factory environment, the impact of 
activities among departments becomes immediately apparent. The governing con- 



• the Virtual Factory 
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ccpis of engineering managemeni» produetion engineering and produei design are 
then graphicalK illustrated. As a result, the students learn in an interaetive system at 
a level appropriate lor their abilities. 

Creating an educational plallbnn with a strong industrial perspecli\e is the key 
objective of this program. It is f ounded on concurrent engineering and design ide- 
ologies. The overall aim is to produce engineering graduates with a fundamental 
understanding of Fle.\ible Manufacturing Systems (FMS). Computer Integrated 
Manufacturing (CIM). and Manufacturing Resources Planning (MRP). 



The Virtual Factory is a Microsoft Windows s\stem developed in Microsoft Visual 
C++. In this system, students are exposed to the Virtual Factory in three major phas- 
es. The first phase is called the initial educational environment. In it, students are 
provided with an o\ ervie\v of the network, which is accessible from the AIT com- 
puter network. The relationships and data sharing among the various departments 
are graphically illustrated, and students can design product components aiid assign 
factory floor equipment to aid in the manufacturing process. 

Phase 2 is the scenario builder. In this phase students create different production 
scenarios, and then test the system under the operational constraints. Simulated out- 
put is used to anal\/e the system and find solutions t(^ scheduling and production 
problems. 

The third phase provide^ industrial tools access. At this stage, students access com- 
puter application tools and work with full versions of the program while maintain- 
ing a link to the factory envircMiment. 

The phases arc applied to four areas within the manufacturing environment: product 
design, production engineering and inventory control, CNC machine operation and 
control, and engineering management. 

As students visit each area w ithin the 'factory' they are introduced to \ arious com- 
puter-based tools. These relate to the functions carried out by employees within 
those areas. This enables students to gain a holistic view of how the organization 
functions, including where, how and w hy information flows through the system. 
Each section w ithin the factory comes complete w ith full\ interactive help that 
explains in detail functions and responsibilities that are pertinent to that area. 

Specific Virtual Factory course modules include computer-based production and 
in\entory control and simulation of manufacturing systems. Other course modules 
in the dipkmia program are lecture-based with laboratory and industrial site work. 
The Virtual Factors is expected to be a major supplement to the laboratory work in 
these courses. 



THE DELIVERY 
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SPECIALIZED RESOURCES 

AIT has long been a premier centre for Computer Aided Drafting and Design train- 
ing. AIT became New Zealand's first Authorized AutoCad training centre in 1987 
and is one of the largest training centres in Australasia for CAD. 

The Mechanical and Production Engineering Department al AIT has a 7()()m^ quaii- 
ly computer applications centre situated just off campus in central Auckland city. 
The centre has four classrooms currently equipped with 60 PCs (486DX2 proces- 
so: . with 16 Mb RAM), 

Although a substantial amount of CAD training is carried out by All. the computer 
applicalicMis centre, together with AIT's expansive engineering workshops and CNC 
unit, offers a wide range of CAE/CAM/CNC programs. The Virtual Factory links 
these programs together and supplies students with a comprehensive understanding 
of their applications as a whole. 



UNIQUE ELEMENTS AND BENEFITS 

The Virtual Factory is the primarx, unique element in this program. In the context of 
this application, the process of product design, systems control and control for pro- 
duction and manufacturing is interactive, dynai "^ic and interrelated. Other teaching 
methodologies in this field have simply exposed students to discrete problem-solv- 
ing tools within each field. A global view of how each sub-prt)cess combines to 
tbrm a functional and self-sustaining whole has been difficult to teach. This project 
breaches this barrier by utilizing computer technology and simulation systems. 



In the past, engineering students have been given solid experience in the use of 
space and materials, but relatively little training in the critical dimension of time. 
This is because students can't actually run a factory. With this software students are 
given the ability to control the production and scheduling of a manufacturing facili- 
ty without the associated risks. 

Within the simulated environment, the student manufacturing manager is challenged 
b\ late deliveries of raw materials, breakdowns of machinery and even sick employ- 
ees. Students can create "what if' solutions to scheduling and production problems, 
and can analyze the performance of those suggested solutions. 



• students arc ^ivcn 
the ability to control the 
production and 
scliediilini^ of a 
nunuifacturiny^ facility 



This combination of business database management w ith CAD/CAM and cxMiiputer 
simulation prcnides AIT with a unique teaching resource. 
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DURATION OF TRAINING 

The diploma program is three years in duration. Virtual I*actory course modules 
require twenty hours of teacher-led instruction per module with .additional project 
time for students on an individual basis, 

PARTICIPANTS 

All participants are high school graduates, eligible to enter the AIT dipk^ma programs. 
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ROLE OP PARTNERS 

The Wolf-Fisher Trust, a major prov ider of grants for the de\ elopmeni of technolo- 
gy in New Zealand, has donated NZS30,000 to aid in the development of the Virtual 
Factory project. A previous donation from the same trust amounted to NZSIOO.OOO, 
This was used to purchase much of the hardware and software for the computer 
applications centre. 

Other industrial support has come from Fisher and Paykel, New Zealand's leading 
manufacturer of whiteware products, who have donated in-house developed indus- 
trial control hardware and software. 

In addition, the program was awarded a NZS20,000 research grant from the Institute 
itself to aid in the development of the project. 



TESTIMONIALS 

Professor Des Tedford of the Mechanical Engineering Departnient at the University 
of Auckland, describes why this project is important. 

This project should he ranked as a top priority. The intciiration ofengiiieer- 
iiii^, nianiifacturitig and production is the nuinher one problem tackled hy 
industry today. This project will equip students to meet the needs of indus- 
try. There is also a potential to reduce tecwhini^ workload and improve qual- 
ity by beiiii^ able to reach a wider range of student capabilities with fewer 
contact hours. 



CONTACT 

Mr. Martin McCarthy 

Head of Department, Mechanical and Production Engineering 

Private Bag 92-006 

Auckland Institute of Technology 

Auckland, New Zealand 

Tel: (64-9) 307-9999 ext. 8720 
Fax: (64-9)307-9920 
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Engineering Technology - University Linkage 



offered by College of Industrial Technology (CIT) 

Technological University of Philippines 
Ayala Blvd. 
Ermita, Manila 1000 
Philippines 



THE PROGRAM 

The College of Industrial Technology (CIT) training programs at the Technological 
Uni\-ersity of the Philippines (TUP) are designed to train high school graduates in a 
range of industrial technical fields including civiK electrical, electronics, communica- 
tions, instrumentation, automotive, marine, refrigeration & air conditioning, tool and 
die, fashion, printing & food technology. Five of the six semesters in this program 
involve school-based instruction and one semester is industry-based. This training 
serves as the entry requirement for the degree programs at the university level, 

A fifty-four hour Industrial Orientation Program (lOP) is integrated into the first 
year of study in order to guide the students prior to their final selection of the major 
course of specialization. Through plant visits and symposia, where field experts act 
as resource speakers, the lOP is the means by which the students are provided with 
the necessary information regarding job competency requirements and job opportu- 
nities in order to make informed career decisions. 



THE DELIVERY 

Program delivery includes lectures augmented with video presentations, labs and 
experiments, demonstrations, and on-the-job training (OJT), 



On-the-job training is an eighteen week component of the program. During this ele- 
ment of the program, students are attached to industry for supervised technical train- 
ing. They receive eight hours of instruction per day for ninety instructional days or a 
total of 720 hours of OJT, 



• students are attached 
to industry for 
supervised technical 
training 



There are almost ninety faculty in the College, Approximately one quarter of them 
are engineers, and the rest are Bachelor of Education in Industrial Science gradu- 
ates. More than 80% of the faculty have received training outside the Philippines, 
most often in Germany, Japan, Australia, the Netherlands and India, 
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SPECIALIZED RESOURCES 

Aside from the basic tools nnd equipment used in the different areas of industrial 
technology training, the Integrated Research and Training Centre (IRTC) at the 
University, with its state of the art equipment and facilities, provides additional 
practical training, I is both a highly specialized resource and a unique element of 
CIT and TUP programming. 
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The IRTC was established b\- the Japanese Iniernalional Cooperation Agency {JICAi 
in 1982 as the national centre tor engineering research and training. It is accredited as 
a national testing centre by the Depaitment of Public Works and Highways. 



UNIQUE ELEMENTS AND BENEFITS 

The program has a heavy emphasis on science and technology. The result is that sni- 
• i>racluatc can pursue dents gain the necessary requirements for entry into degree programs. A graduate of 

the CIT program can pursue any of the technical degrees offered by the University, 
with all the units earned in the CIT program credited towards bachelor degrees such 
as the Bachelor of Engineering. Bachelor of technology and Bachelor of Technician 
Teacher Education. 



any of ihe tccluiical 
dcy,rccs offered by the 
L'ni versify 



DURATION OF TRAINING 

The CIT technology programs are three years in duration. During the first five 
semesters, students take part in theory and practicum training on the campus. 
During the sixth semester, they are attached to an industry for eignteen weeks. An 
above a\erage performance rating for their industrial placement as graded by an 
industrial supervisor is a requirement for graduating from the program. 



• companies sponsor 
scholarships for 
particularly profiiisifii^ 
or needy sfudefU.s 



PARTICIPANTS 

CIT enrols approximately 1 .400 day students and 1 ,200 par-time evening students. 
The pre-requisite for admission to the program is a high school diploma and a pass- 
ing grade on the University admission test. 

More than H5^/c of the students are male. Female students tend to be enroled in food 
technology and fashion design, w ith only a few in electronics, communication and 
instrumentation. Most students are eighteen to tw ent\-one years of age, and about 
20^f of them continue into the degree programs. 

ROLE OF PARTNERS 

There are more than twn hundred active cooperating industries invoh ed in the 
implementation of ClTs 720 hour.s of supervised industrial training. The eighteen 
week industrial immersion of the students, as provided b\ medium and large scale 
industries in Metro Manila and neighbouring provinces, provides the necessary 
exposure of the students to industrial practice. 

As well as serving as partners in training, cooperating companies alsci donate equip- 
ment and sponsor scholarships for particularly promising or needy students. 
F^xamples of cooperating partners include Philippine Daichi Inc.. ToN ota Motor 
Philippine Corp.. OHM Electronics Philippines Inc., Micromatic Industries Inc., 
Philippines Airlines. MOOG Controls Coqi.. National Power Corporation. 
Reynolds Philippines Corp., and Texas Instruments Philippines. 

Designated as a Toyota Technology Centre, the College has recently received train- 
ing and tools valued at SI .2M Pesos from Toyota Motors Philippines. 
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In the current school year, there are ahiiost 300 hundred students receiving scholar- 
ships. More than one hundred of these were sponsored by non-government organi- 
zations such as the Coca-Cola Bottlers Philippines Foundation and the Kingpaoguat 
TypocoTanyu International Foundation 'Inc. 



TESTIMONIALS 

Mr. Henry M. Muhi, Senior Manager of Philippine Daichi, Inc., directs a firm that 
manufactures plastic moulds and dies. He is a strong supporter of CITs program. 

We believe thai C/T and TUP i^raduaies ... possess the necessary compe- 
tencies needed in our [company j. Presently we have fourteen employees 
who are i^raduutes.,. We hope that we will continue to he partners / with CIT 
and TUP I as we pursue our corporate i^oal of being the No, I firm in plas- 
tics eni^ineerini^ and the realization of Philippines 2000. 

Mr. June Lauro, Supervisor of Recruitment and Training for Toyota Motors 
Philippines Corporation, has described this program as a training ground for "a new 
breed of workers, innovative, high spirited and equipped with the necessary basic 
technical training that allows them to blend into the Toyota culture," 

Mr. Hdgar P De Jesus, Personnel & General Affairs Manager at ROHM Electronics 
Philippines Inc., has said, 

... our company prefers graduates of (CIT & TUP I over other technical 
schools ..the cpiality of i^rad nates meets the work standards of multinational 
companies ... I the I curriculum offered by the institution I meets] industry 
requirements, [and I {graduates absorbed by our company have proven to be 
very competent with little additional training time. 

Finally, Mr Eugenio J. Vinta, President of Microniatic Industries Inc., prefers to hire 
graduates of CIT and TUP **over other schools because they are hardworking, techni- 
cally competent, and willing to undergo re-training for future advancement in life." 

CONTACT 

Josefino P. Gascon, Dean 

College o. Industrial Technology 

Technological University of the Philippines 

Ayala Blvd. 

F:rmita, Manila 1000 

Philippines 

Tel: (63-2)50-9326 
Fax: (63-2)521-4062 
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Industrial Training Program in CAD/CAM 

Technician Education 



offered by 



Colombo Plan Staff College for 
Technician Education 

Building Block C, University of Life Complex 
RO. Box 7500, Domestic Airport Post Office 
Pasay City 1300, Metro Manila 
Philippines 



• all CPSC proiimms 
are tailor-made to suit 
the specif ic needs of the 
participants 



THE PROGRAM 

The Colombo Plan Staff College for Technician Education (CPSC) is an intergov- 
ernmental development organization formed more than twenty years ago to enhance 
the quality and the relevance of technical and vocational education (TVE) in nine- 
teen Colombo Plan member countries in the Asia-Pacific region. The countries 
include Australia. Fiji, India. Indonesia, Japan, Republic of Korea, Malaysia, Papua 
New Guinea, Philippines, Singapore, Sri Lanka and Thailand. CPSC is hosted by 
the Government of the Philippines and is located in N4anila. CPSC implements part- 
nership programs in member country institutions with the support of a variety of 
international development agencies. CPSC occupies a unique position in Asia and 
the Pacific as it is the only regional organization that provides leadership in address- 
ing issues in TVE through the planning and implementation of human resource 
development programs in training, research and development, information dissemi- 
nation and consultancy. To maximize the utilization of resource s and share the 
expertise of member countries and key TVE institutions and development agencies. 
CPSC carries out these programs through partnerships and collaboration with other 
key institutions in the region. 

To accomplish its mission, provide a proactive sustainable impact in its member 
countries, and strengthen linkages among institutions in developed and developing 
countries, CPSC develops programs that respond to the increasing demand: v^f 
industrial technology training. All CPSC programs are tailor-made to suit the specif- 
ic needs of the participants. One such program is the Industrial Training Program in 
Computer Aided Design and Computer Aided Manufacturing (CAD/CAM). In 
many respects, this program is illustrative of the type of industrial technology train- 
ing programs carried out by CPSC. 

The use of CAD/CAM in industries is becoming more widespread in many develop- 
ing countries because it directly affects productivity, thereby increasing competitive 
capability in international markets. Thus, the demand for CAD/CAM operators and 
technicians is on the rise, making CAD/CAM an essential element in technician 
education. With the industrial boom, the education systems in developing countries 
have been unable to meet the labour needs of industries for skilled technicians. 
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CPSC embarked on a training program that would help technician education instiiu- 
tions cope with the increasing demands for CAD/CAM technology. Using the multi- 
plier effect, the program trains core trainers and instructors who are expected to 
train other technicians in CAD/CAM. 

To date, CPSC has conducted three Industrial training Programs in CAD/CAM. 
These were sponsored by the Commonwealth Industrial Training and Experience 
Program (CITEP) of the Fellowships and Training Program (FTP) of the 
Commonwealth Fund for Technical Cooperation. CoUabo .tion with the Industrial 
Centre of the Hong Kong Polytechnic University (IC-HKPU) was a key element in 
this program. A total of seventy-six engineers, lecturers, instructors, and trainers of 
key institutions have completed the training program. 

After the first program in 1990, a set of CAD/CAM training modules was devel- 
oped by CPSC with technical assistance from CFTC and IC-HKPU. The modules 
are available for use in member countries. 

CPSC is scheduled to conduct the next CAD/CAM training program in cooperation 
with Temasek Polytechnic (Singapore). These partnership arrangements enable 
CPSC to draw upon regional resources. 



THE DELIVERY 

The CAD/CAM Training Programs are conducted by expert engineers with exten- 
sive practical and theoretical experience. Sessions are composed of 30% lecture and 
70% hands-on practice and demonstration sessions. In the first class session, the 
faculty assess individual trainee capabilities by reviewing curriculum vitae and 
facilitating an open question and answer period. In ihis way, the faculty are better 
able to modify course presentations to meet the specific needs of the trainee group. 



All lecture sessions are immediately followed by hands-on exercises and participa- 
tive demonstrations. Individual and group practical assignments are also given in 
order to ensure concepts are immediately applied by the trainees. A host of related 
issi-es, including mai»Menance and installation, personnel selection and training, and 
administrative systems, are discussed. This facilitates the process of institution 
building in the participating countries. Aside from training sessions, there are shop 
floor demonstrations of CAD/CAM facilities by major suppliers, as well as field 
visits to factories and production centres where CAD/CAM is extensively used. 



• all lecture sessions are 
immediately followed by 
I lands- Of i exercises 
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dciHonstrations 
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The program is divided into several components including CAD, CNC machine 
part programming, CAM, CNC machining, and CAD/CAM project demonstra- 
tions/presentations. Sessions are progressive and developmental with topics that 
range from simple configurations and designs through to complex 2D and 3D wire- 
frames and assembly drawings. From the first week onwards, the participants work 
on building a model project. In order to produce the model, the participants con- 
ceptuali/e, design, draw, create tool paths, transfer geometrica! data from CAD to 
CAM and access ISO and interactive programming languages for 3-aAis CNC 
milling machines. The faculty and invited experts from industry evaluate and 
assess the models, which include explanations of the processes involved in produc- 
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lion as well as the prohlonis cncoiinlcrcd during the preparation and production of 
the prototype. 



SPECIALIZED RESOURCES 

To run the training program. CPSC uses the resources and expertise of CAD/CAi\t 
training institutions iii die region which have active collaboration with industries. 
As noted earlier, this includes the Industrial Centre at the Hong Kong Polytechnic 
University and Temask Polyteehnic in Singapore. 

The equipment used in the training program includes 80386 CPUs, 80387 coproces- 
sor equipped PCs with colour graphic monitors, primers ano plotters. Bach partici- 
pant has a complete workstation. 

The major CAD software used in the program is CADKEY 3,."^, while the major 
CAM software is MASTERCAM 3.0. Computer Numerical Control (CNC) milling 
and grinding machines are used for the production of project models. 

Engineering experts and trainers in CAD/CAM handle the lecture and demonstra- 
tion sessions. Acting as faculty, they are also available for consultation with the par- 
ticipants, particularly during the project phase. The machining of the project models 
is done by the participants themselves under the tutelage of the experts and aided by 
CNC machine operators. 



• /;v workini^ on proto- 
type dcvelopmeut . tlic 
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UNIQUE ELEMENTS AND BENEFITS 

CPSC, in its efforts to provide maximum benefits to participants from developing 
countries, offers programming in the locations where the best combination of exper- 
tise and facilities is available at the most reasonable costs. Throughout the training 
program, CPSC focuses on the multiplier effect for institution building in develop- 
ing countries. 

By working on prototype development throughout the course, the curriculum builds 
in the participants a sense of teamwork, accomplishment and pride. It also helps 
establish linkages and the networks which form the basis for future cooperation 
within the region. 



DURATION OF TRAINING 

The training program is four weeks in length, and sessions are held five days a week 
(usually Mondays to Fridays) for six hours per day. However, most participants 
work in the laboratory during the evenings and weekends. 
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PARTICIPANTS 

Participation in each training program is limited to twenty-five trainees. The partici- 
pants are usually instructors or teacher trainers in TVE institutions. They are headers 
of diplomas/degrees in mechanical/production engineering and have a good grasp of 
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ihe English language. Musi have some backgrnLind in engi.. XMing drawing. CNC 
machine lechnology, conventional machine operations and PC uiili/.ation. 



ROLE OF PARTNERS 

The CtMiuminwealth industrial Training and H\perience Programme t^flhe 
Fellowships and Training Programme of the CtMnmonweallh Fund tor Technical 
Cooperation has provided funding supptMl Ibr the participants from Commonwealth 
countries. The Industrial Centre of the Hong Kong Polytechnic University has pro- 
vided facilities and experts who act as restuirce persons for the program. In the 
future. CPSC expects io develop a close relationship with Temasek Polytechnic. 

In H(Mig Kong, field visits were arranged by an IC-HKPIJ staff member to the Hong 
Kong Productivity Council. Chen Hsong Ltd. and Hong Kong CAD/CAM Serv ices 
Ltd. During these \ isits. participants were able io see the CAD/CAM process in 
actitin in industrial setings. 

TESTIMONIALS 

During recent CAD/CAM training. Dr. C.K. Basu, CPSC Directtir, described the 
value of the pnigi'am. 

//; IWd the first Imhistnal Tvainin\i Pro^nun in CAD/CAM wds huuuhcd. 
The pnuticc'oncntcd course, intended mainly for technical teachers han- 
dliiiii courses in CAD/CAM aims to provide participants with the basic 
principh's and operations of CAD/CAM. The program is viewed as extreme- 
ly vahtaNe c(msiderin:^ the reUwance oj'hi^h techmdoi^y, inchuUns^ 
CAD/CAM. to industry, particuktrly in the re^iional countries. The potential 
for a multiplier effect confirms my confidence that CFSC's missi(m will he 
aetualized, and both CPSC ami the huhistrial Centre at Hon^ Kan\i 
Polytechnic University, will he recoi^nized as centres of excellence in tech- 
nician edtu ation and trainini^. 

Speaking al the Opening CeremcMiy of the CAD/CAM training program in 199 L 
Professor Poon Chung-kvvong, Director of Hong Kong Polytechnic University 
described the importance of this type of training. 

CAD/CAM and Computer Numerical Control {CNC) are advanced tech- 
noloi^ies which will ifwrease productivity. There is a rani^e of products 
which can only he produced with these tecluudo^ies. It is, therefore, impor- 
tant for developing countries' to accjuire these technoloy,ies to increase their 
competitive power in internatiotuil markets. 

F^inally, M.P. MichaeK Director of Secondary Technical and Vocational Hducaiion at 
the Ministry of Flducation, Nicosia, Cyprus, thanked the CPSC Director following 
the first offering of this pro»...cm. 
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We take ihi.s opportunity to express our sincere appreciation for the i^oocl 
ori^anization and implementation of the trainini^ in CAD/CAM ... the oppor- 
tunity {^iveu to two of our technical school teachers to participate in the 
trainiiii^ proi>ram enriched their knowledge in helpini^ us implement the 
subject in (mr curriculum. 



CONTACT 



Dr. C.K. BasiK Director 

Colombo Plan Staff College for Technical Education 
P.O. Box 7500, Domestic Airport Post Office 
Pasay City 1300, Metro Manila 
Philippines 

Tel: (63-2)6314)991 up to 93 
Fax: (63-2)631-0996 
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Electromechanics Maintenance 

Industrial Technician 



offered by Duaitech Training Centre Foundation, Inc. 

Mantrade Building 
EDSA corner Pasong Tamo, Makati 
Metro Manila, Philippines 



THE PROGRAM 

In late I98L acting on feedback from Filipino ' usinessmen regarding the growing 
problem of lack of skilled manpower, and observations on the enormous problems 
associated with poverty in the Philippines, officials of the Centre for Research and 
Communication (CRC) and Hanns Seidel Stiftung (HSvS) of Germany embarked on 
what was then called the "CRC Manpower Project". The project was designed to 
'Vontribute lo poverty alleviation in the country, train workers for local industries, 
promote the growth of the national economy and adapt the dual system of training 
fR,m Germany." The Hlectromech.anics Maintenance Program was a major outcome 
of that initial project acti\ity. 

The 2iS-month program develops the skills of trainees in the electrical, mechanical, 
and electronics fields. It produces multi-skilled industrial technicians with expertise 
in the maintenance and repair of all types of electromechanical machinery and 
equipment. 



The program is divided into two pails, Basic Skills Training and Advanced Skills 
Training, through which the electrical, mechanical and electronics skills are developed. 

Duaitech education is industry subsidized. The cooperating company, where a 
trainee is placed during the in-plant phase of the training, shoulders 1{Y7( of the cost 
of the training. This subsidy makes the program accessible to the \)i^o\\ 



• {lie conifHiny 
shoulders li^ of the 



• there (ire two veiiues 



THE DELIVERY 

Duaitech is known for its so-caPed "Duaitech" Training System, which is an adapt- 
ed version of the German Dual System where there are two venues of learning: the 
school and the company. Together, these venues collaborate to develop an effective ^'^ learning: the school 
and efficient learning program. The first eight months of basic skills training is con- rofnpany 
ducted entirely in the school. The last twenty months, described as advanced skills 
training, follows the adapted dual system. In this eomponent, the trainees are in the 
school two days a week and in the factory four days a week. The content of the 
training plan is jointly developed by the school and the company. 

The second element of the dual system applied in Duaitech is the combination of 
skills trainhig and work values formation. This creates highly productive skilled 
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workers who are both quality-trained according to the needs of industries and who 
have positive work attitudes. 

SPECIALIZED RESOURCES 

Dualtech uses trainers (simulators) in the school ponion of the training program to 
• Dualtech developed imitate industrial technology manufacturing operations and processes. To minimize 

and fabricated its own costs and improve the trainee/equipment ratios, Dualtech developed and fabricated 

trainers its own trainers in the mechanical, electrical, and electronics trade areas, combining 

reverse-engineering and the utilization of indigenous materials, Dualtech has devel- 
oped trainers for industrial motor control, motor rewinding, electropneumatics, elec- 
tronics and computer numerical control, 

UNIQUE ELEMENTS AND BENEFITS 

This program encompasses a host of unique elements that create valued added bene- 
fits for the trainee, industry and Filipino society. These include the following: 

• learning is applied immediately, a technique that accelerates the learning 
process; 

• private companies shoulder 107c of the cost of training, making the train- 
ing more accessible to the poor; 

• graduates get the equivalent of a 36-month program in 28 months, ensur- 
ing that trainees are job-ready as quickly as possible; 

• work values and skills training are combined, creating productive workers 
who command above-average salaries; 

• 607c of trainees are hired before graduation, and 1007c are hired within 
sixty days of graduation; 

• the pool of well trained local workers increases, resulting in the need for 
fewer foreign employees; 

• under the '^dual systenV of school and work placement, six hundred and 
fifty students are trained with only four hundred training places, thereby 
multiplying the capacity of the educational system without substantially 
increasing the infrastructure investment or the direct costs. 



DURATION OF TRAINING 

The Dualtech Electromechanics Training Program is twenty eight months (approxi- 
mately 5,{)00 hours) in duration. Other courses offered by Dualtech vary in length of 
time for completion. 
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PARTICIPANTS 

Current day time enrolment is approximately five hundred. This is expected to 
increase to seven hundred by early 1995. Evening enrolment is approximately three 
hundred and fifty. 

Dualtech's success rate and impact have attracted regional interest and Four groups 
oF trainees from the Apprenticeship Training Institute in vSri Lanka have been 
trained. 



ROLE OF PARTNERS 

Dualtech's industrial partners play a very vital role in the program through a number 
of initiatives. For example, they assist the school in developing and improving the 
curriculum, provide the vv^orkplace learning environment, assume 70% of the cost of 
training, and donate training equipment and provide capital investment. 

Dualtech has a partnership network vv'ith over two hundred companies and training 
institutions (including those from outside the country), of which fifty to sixty are 
active at any one time. Examples of industry partners include San Miguel 
Corporation, CF Corporation, RFM Corporation, TEMIC Telefunken 
Semiconductors, Phelps Dodge Inc. (Phils), Johnson & Johnson Inc. (Phils), 
Hoechsi (Phils), Union Glass Corporation (Phils), Philips Components (Phils), and 
Litton Mills Inc. 



• Dualtech has a part- 
nership network with 
over two hundred 
companies and training 
institutions 



TESTIMONIALS 

The Dualtech system has been formalized by the government and the Dual Training 
System Act of 1994 was recently signed into law. This legislation was initiated in 
1991 by the government's executive and legislative branches, with strong support 
from industry. Since 1989, Dualtech has been an active consultant to the 
Department of Education, Culture and Sports. 

Norma Bias, Personnel Manager with TEMIC Telefunken Semiconductors Phils. 
Inc., has direct experience with Dualtech trainees. 

TEMIC Telefunken has trained fifty-one Dualtech scholars and 39 of them 
have been absorbed after graduation as regular employees, with several 
occupying supervisory positions,., the fact that we never let Dualtech schoT 
ars go after they complete their apprenticeship speaks for our high regard 
for their competence, excellent work discipline, profound interest in learn- 
ing new fuethods and approaches, inherent lovefi)r work and burning ambi- 
tion to improve their craft. It is not surprising that we have a high regard 
for Dualtech, 

Mr. Luz Gatchalian, Production Manager with Penn-Goldzack Philippines, has 
praised the system of training and the quality of the graduates. 

... I the I Dual Program has been very beneficial to both the trainees and the 
c(mipany. All the Dualtech graduates working with have refined work 
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vdlnes and have been consistently (leliverini^ ^ood perfonnance. They (ire 
well motivated and hi(^hly productive workers. Their competence is hii^h 
and they are better paid than other employees. 

Vic B. Santos, Assistant General Manager at Sun Valley Manufacturing and 
Development Corporation, recently wrote to Dualtech. 

We have, working with us, three of your alumni. One is now a team leader 
of the Tool and Fixture Section of the machine shop, another has been 
assii^ned to our electro-mechanical maintenance section, and the third 
works as a technician/operator in our central compression supply sy.stem. ... 
your educational institution ... produces people of rich skills, knowledge 
and values. 

Dr. H. NeuUing of the German Ministry of Economic Cooperation in Bonn, 
Germany, recently wrote to Dualtech, noting "your facilities and the impact of your 
training on human capital formation and the socioeconomic development of your 
country are impressive." 

Noel J. Alvarez, graduate of the class of '88 and currently employed as a Supervisor 
with Siliconix (Phils) Inc., said that one of the most important things he learned as a 
Dualtech student was ..."the value of hard work and sacrifice which helped me 
improve my technical skills This is strong praise for the work values element of 
the program. 



Mr. Antonio D. Alegria 

Executive Director 

Dualtech Training Centre 

Mantrade Building 

EDSA corner Pasong Tamo, Makati 

Metro Manila, Philippines 



CONTACT 



Tel & Fax: 



(63-2) 819-0801 
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Industrial Technician Program 

Electrical, Electronics & Instrumentation 

I 

offered by Meraico Foundation Institute 

Ortigas Avenue Ext. 
Pasig, Metro Manila 1605 
Philippines 

i 

THE PROGRAM 

Established in 1973, the Meraico Foundation Inc. (MFI) is a science foundation 
dedicated to the development of the Filipino society, with an emphasis on helping 
the economically disadvantaged. Its mission focuses on the education and training 
of Filipinos with a particular interest in promoting the values associated with sci- 
ence and technology. One of the best known and most highly regarded programs of ! 
the MFI is the Industrial Technician Program (ITP). 

The Industrial Technician Program is a three-yean post-secondary, non-degree 
course of studies which relies on an integrated system of training that combines the- 
ory and practical applications. The program includes classroom presentations, labo- 
ratory experiments, workshop activities, and actual in-plant training where the ; 
trainees apply their knowledge and skills in three areas: electrical, electronics, and 
instrumentation. Human formation activities, including courses on human resource 
development and social sciences, as well as tutorial classes and individual coun- 
selling and seminars on human development, complement the technical training and i 
instill in the trainees the attitudes and values necessary for the worid of work. \ 

The objectives for this training program are highly developed. They include: pro- 
viding industry with high quality technical manpower using a holistic training \ 
approach that combines skills development and values formation; equipping the 
trainees with technical skills required by industry; developing the appropriate atti- | 
tudes and values in the students, which are necessary for effective performance and | 
productivity in the work place; exposing the students to and familiarizing them with j 
the atmosphere of work through on-the-job training; providing prospective employ- 
ers with the opportunity to assess students' technical capabilities, work attitudes, and j 
adaptability in different working conditions; developing the students' entrepreneur- 
ial skills and promoting self-reliance; and fostering parental involvement in the edu- \ 
cation of children through seminars and continuing dialogue with class advisers. | 

The three-year curriculum combines classroom and laboratory activities, as well as 
workshop practice in the areas of electrical, electronics, and instrumentation tech- 
nologies. There is a total of 1,320 hours of in-plant training where the trainees apply ; 
their knowledge and skills in an on-the-job atmosphere. ; 

j 
I 
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THE DELIVERY 

The first year of studies combines nine months of in-school training with 320 hours 
of in-plant training. During the second yean there are nine months of in-school 
training. In the third yean there are four and one half months of in-school training 
combined with 1,000 hours of in-plant training. 

The in-school training consists of classroom instruction, laborator}' activities and 
workshop practice. To facilitate learning, both group and individual activities have 
been incorporated into the program. 



• teaching materials, 
have been designed and 
developed hy MFl 
faculty and staff' 



SPECIALIZED RESOURCES 

Specialized resources are of three types. First are the laboratory and equipment 
facilities at the training institute. Despite financial limitations, every effort is made 
to ensure these are up-to-date and that they reflect the type of equipment the student 
will experience in the world of work. 

The second specialized resource is the teaching materials. These have been designed 
and developed by MFI faculty and staff, and reflect years of experience in the field 
of industrial training. 

The third specialized resource is the industry partnerships that allow for student 
placement and learning in the workplace. These have been developed over a long 
period of time, and are an important resource that is critical in helping MFI realize 
the program objectives. 

Finally, it should be noted that MFI creates saleable educational training equipment. 
This produces modest revenue that is directed towards a scholarship program for 
students in financial need. 



• technical education 
cannot he isolated from 
total human 
development 



UNIQUE ELEMENTS AND BENEFITS 

The cuniculum of the ITP is the result of an extensive study of the needs of industry 
through surveys, interviews and consultations with industry personnel. The ITP cur- 
riculum was developed to ensure its responsiveness to the demands of industry. A 
feedback system is in place in the form of linkages with those industries that 
employ students and graduates of the program. Through these activities, the ITP is 
continuously assessed. Furthen thej*e is close and direct monitoring of the curricu- 
lum delivery system to ensure that what the instructors are delivering is in fact what 
is required by the curriculum outlines. 

Through the Total Development Program of the Guidance Department, trainees and 
their parents are encouraged to understand that technical education cannot be isolat- 
ed from total human development. The ITP incorporates the development of sound 
values and attitudes that complement the knowledge and skills acquired in technical 
education. Similariy. the skills and values of the teachers undergo continuous for- 
mation through professional development programs in order to help them become 
better facilitators of total human development. MFI promotes the strong involve- 
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nient of teachers in the design, development, and production of educational software 
and hardware. 

The integrative approach taken by MFI in the ITP helps the trainees develop not 
only into good technicians but also good citi/.ens. 

DURATION OF TRAINING 

The total length of training is three years, incorporating twenty-two and one half 
months in school and approximately 1,320 hours on the job. 

PARTICIPANTS 

Participants are sixteen to twenty-two years of age. All are high school graduates. 
Six hundred and seventy-two trainees are enroled, and the numbers in years one 
through three of the program are almost equal. 



ROLE OF PARTNERS 

The nature of the program ensures close cooperation with industry. Partners include 
Matsushita Electric (Phils) Corp., Hopewell Energy (Phils) Corp., Colgate- 
Palmolive (Phils) Corp., Amkor Anam (Pilipinas) Corp., and American 
Microsystems Inc. 

The role of the partners includes participating in curriculum development activities, 
providing the in-plant training component ofthc curriculum, providing in-service 
training for instructors, sending employees to participate in upgrading 
programs/seminars conducted by MFI, providing employment for graduates, and 
providing feedback on the performance of graduates. 

The Department of Education, Culture and Sports provides general guidelines for 
the implementation of the program and monitors the training, as is the case with all 
private educational activities in the Philippines. 

TESTIMONIALS 

Mr. Edzel R. EscaUu training Supervisor of Matsushita Electric Philippines 
Corporation (MEPCO), has expressed full support for MFl's technician program. 

Wc sluill continue to acconiniodatc trainees from the Institute in the years to 
come. We e.xpress confidence in MFl's worfhy nndertakin^is and we hope 
that MEPCO will continue to he a part of the Institutes's efforts to mould its 
students and hone their technical skills. 

Wilfredc) Cru/., an ITP graduate now employed by MEPCO. has described how his 
supervisor selected him to be sent to Japan for further training, largely because he is 
a product of MFI. He credits MFI with the fact that he has a stable job and would 
like to thank the Foundation for. 
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coinniittiiii^ themselves to the noble task of Iteuchiu^] poor but capable ami 
talented students, and helpini^ [these students] become some of the best 
technicians ... 

A third testimonial comes from J. B. Meaney, Station Manager of Hopewell 
Energy (Phils). 

Wc are indeed grateful to Meralco Foundation for providifig such a high 
calibre technician training prograimne. We find the students to he honest 
and keen to learn. They also possess a good attitude tow ards their work 
and their coworkers. These young scholars will play a vital role in our 
coinpany's future. 



CONTACT 

Mr. Manuel P. Elemia. Head 
Meralco Foundation Institute 
Ortigas Avenue Ext. 
Pasig, Metro Manila 1605 
Philippines 

Tel: (63-2)632-0756 
Fax: (63-2) 631-3838 
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Industrial Skills Training Program Development 

Electronics, Construction, Mechanical & Trades 



The Office of Manpower Skills Development (OMSD) was established in 1969 as 
an Executive Branch of the National Manpower and Youth Council (NMYC). The 
OMSD Centre develops and packages new and innovative short term industrial 
technology training programs to be replicated at Regional Manpower Skills Centres 
located at fourteen sites within the Philippines. 

Since the OMSD was first constituted, the manpower and training needs of the 
industrial technology sector in the Philippines have become more sophisticated and 
technologically advanced. As a result, OMSD has adjusted its vision, mission and 
objectives to cater to a very broad scope of clients in order to effectively serve the 
changing manpower development needs of the country within the field of industrial 
technology. 

To date, OMSD has developed and implemented comprehensive, freestanding 
course programming in a number of related fields. These include: electronics, 
telecommunications, construction, metals, and garments. Within these fields, the 
programs of study have been designed to deliver employable skills within the 
respective industries. 

OMSD continuously develops new courses in order to keep abreast of the fast paced 
technological changes taking place within the Philippines. This supports the overall 
commitment of NMYC to provide for the manpower needs of the fastest growing 
industries in the country as well as supplying manpower for the foreign labour mar- 
kets served by Filipino Overseas Contract Workers. 

There are two types of training centres through which the specialized industrial 
training programs arc delivered. The first is the Advanced Training Centre ( ATC). 
These centres offer courses in the trades areas to industry workers, vocational/tech- 
nical trainers, engineering graduates, and Filipino overseas contract workers. As 
well these centres offer technical assistance directly to industry. The ATC's are fully 
equipped, led by management teams, staffed with trained instructors, and supported 
by well qualified technicians. The ATCs focus on advanced training in computer 
applications, electronics and telecommunications, mechanics, land transport, and 
construction. 



offpred by 



Office of Manpower Skills Development 
National Manpower and Youth Council 
East Service Road, South Super Highway 
Tagig, Metro Manila 



Philippines 



THE PROGRAM 
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The second type of training centre is The Specialized Training Centre (STC). The 
STCs provide basic to intermediate level industrial skills training that relies on 
adjunct or community based instructors as well as OMSD staff. In general, these 
facilities are fixed, but require less specialized support than the ATCs. Th. STCs 
focus on training in metal trades, equipment maintenance and safety, and the gar- 
ment industry. 

• pwf*nimming is Programming in the centres is generally industry led. Conipanies assist with the pro- 

generally industry led vision of equipment and technology, thereby ensuring the training is appropriate and 

up-to-date. Aside from regular training, customized programs are introduced on a 

regular basis to meet specific industry training needs. 



THE DELIVERY 

The training is conducted in settings that double as both laboratory/workshops and 
lecture rooms. These are equipped with audio visual tools, instructional simulators, 
machinery, tools, and instruments. The practical exercises consist of sequentially 
progammed activities that the trainee must perform at a specified level in order to 
successfully complete the program. The lectures are supported by print materials, 
while the practical exercises are complemented by job skills worksheets. The trainee 
to machines/tools ratio is maintained in a range from 1:1 to 1 :4. 



SPECIALIZED RESOURCES 

The computer applications training is supported by a variety of microcomputer sys- 
• the hands-on terns, applications software and peripherals, including digitizers, scanners, laser 

approach is a critical printers, and plotters. The electronic and telecommunications programming is sup- 

element in this type oj ported by digital trainers and a variety of electronics instruments. The electro- 

skills development mechanics training includes programmable U')gic controllers and sequence control 

trainers. Land transport training is complemented by multi-valve engine trainers and 
diesel fuel engine trainers. Trainees in the construction field use TIG/MIG welding 
machines as well as ultrasonic welding detectors. Metals students work with com- 
puterized numerical lathe machines and computerized milling machines. Finally, 
garment industr>' training makes use of lockstitch, embroidery, and high speed 
sewing machines, as well as overedging, button hole and bartack machines. 



UNIQUE ELEMENTS AND BENEFITS 

, 4 . , The **hands-on'' approach to training is a critical element in this type of skills devel- 

a Worker Attitude * , , . r» ■ ■ j * i ^ 

opment. At the conclusion ot the trammg program, graduates are work-ready 

because they have spent many hours using the same equipment that will be part of 

their work environment. Also, the short term duration of the training, from forty to a 

maximum of four hundred hours, ensures a very focused program with a very fast 



Development Proi^ram 
ensures that the trainees 
will approach the 

w'orkpUu e with . , , 

, entry to the workplace. 

a positive and 



constructive outlook 



Each training program includes a Worker Attitude Development Program (WADP) 
that guarantees trainees will approach the workplace with a positive and construc- 
tive outlook. 
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The Training for Trainers programming is offered in order to help build the training 
capacity of other institutions in the country. In this way, OMSD has an ongoing 
influence on skills training at many institutions throughout the Philippines. 

Finally, this programming takes into account the training needs of migrant Filipino 
workers. In this way, the OMSD program helps support the Filipino economy by 
ensuring that off-shore workers, most of whom send wages back to the Philippines, 
continue to be hignly competitive in many sub-fields within the broad spectrum of 
industrial technology. 

DURATION OF TRAINING 

Programs developed and implemented by OMSD are as shon as forty hours in dura- 
tion up to a maximum of four hundred hours. 

PARTICIPANTS 

Participants in these training programs come from many different sources, including 
unemployed youth, displaced workers, workers currently employed but who need 
upgrading, and migrant workers who are applying to go overseas. 



ROLE OF PARTNERS 

The OMSD has close ties with many companies and industry groups, non-govern- 
mental organizations and vocational technical educational institutions nationwide. 
These partners assist the ATC's and STC's by means of donating equipment, provid- 
ing technical assistance, transferring technology through the offering of seminars and 
the training of instructors on new developments within the specific sub-fields, 
employing graduates, and establishing trade skills' standards for various occupations. 



TESTIMONIALS 

OMSD is primarily a developer and facilitator of training activities. Hence, the 
range and level of organizations willing to work in partnership and support of 
OMSD is a strong testimonial to their success in the field of industrial technology 
training. Toyota (Pilipas) Ltd. for examy'le, provided the training facilities and state- 
of-the-art technology to produce technically trained graduates who now work in 
urban service centres throughout the Philippines. Tokno Ogawa, General Manager 
of Overseas Serviccs,Toyoto Motor Corporation, made the following comments at 
the launch of the Toyota Technical Education Program. 



• OMSD is primarily 
a developer and 
facilitator of training 
activities 



We have the pleasure of appointing the I National Manpower and Youth 
Council} to provide a learning environment that contributes to automotive 
professionalism and iritcgrity through Toyota's training system and state-of- 
the-art technology. 

The Naval Training Command provided training facilities for OMSD programs in 
training skills methodology. This resulted in increased technical skill capacity 
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among the Armed Forces of ihe Philippines (ARP). Also, the Naval Construction 
Brigade provided services and equipment for the training of heavy equipment oper- 
ators whose critically important expertise was required following the Mount 
Pinatubo disaster. Pablo P Perez.. Commander of the Naval Construction Brigade. 
Armed Forces of the Philippines, had this to say about the program. 

The trainini* ... luul a reniarkohle inipaa in dcvclopiu^i skills anionic our 
trainees. The trainees [were] ready for special assii^iinicnts at (he disaster 
areas servini^ the vidinis of the Mt. Pinatubo VoUcmo eruption. ... The Armed 
Forces of the Philippi)ies looks fonvard to more joint traiiiiiii^ efforts ... 

Finally. Mr Leo L. Espino. Chairman of the Hxecutive Committee. Metro Manila 
Youth Skills Olympics '92, described the quality of the National Manpower and 
Youth Council services and facilities. 

The technical services ofOMSD technical instructors durinsi the skills com- 
petition assured the successful conduct of the even.t. .\'ote\vorthy of praise 
were the venue aiul the trainiiii^ fwilities which were used for the iVouthi 
Skills Olympics!. 



Dir. Jose D. Lacson. Director General 
National Manpower and Youth Council 
East Service Road. South Superhighway 
Tagig. Metro Manila 
Philippines 



CONTACT 



Tel: 
Fax: 



(63-2) 89: "51 10 
(63-2)816-2480 
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Technical Training for Engine Production 



offered by BeiNei Group Corporation 

18 Med Donghuan Road 
Beijing, 100022 



THE PROGRAM 

BeiNei Group Corporation - Beijing Engine Works (BEW) - is the largest manufac- , Beijiu^ Engine Works 
tuier of engines in the People's Republic of China. It is a large scale, state-owned employs approximately 

enterprise, which has been operational since 1949. At present it employs a staff of 24,000 workers 

approximately 24,000 workers, including more than 4,300 engineering technicians 
and administrative personnel. The Corporation possesses fixed assets in excess of • 
1,250 million yuan. , 

In China, BEW's engine output covers one-sixth of total engine output, and its eco- 
nomic and technological quotas, as well as its market share, rank first among its 
counterparts in the P.R.C. Within BEW's Education Centre, there is a Training 
Centre, Worker's Engine College and a Technical School. Approxmiately 150 full- 
time faculty are employed by the Education Centre, including lecturers, engineers 
and professors. In addition, a number of other experts and professors from universi- 
ties and institutions both from within China and abroad participate in the Education 
Centre's activities as visiting teachers or advisors. 

The training program includes three major elements: (1 ) elementary industrial skills 
and management training; (2) basic level on-the-job training; (3) advanced on-the- 
job training. 

The elementary industrial skills and management training is carried out by the 
Engine College and the Technical School. The goal of this training is provide basic 
skills for shop level workers and managers. Training is full-time. Within this school, 
there are thirty professional teachers, including engineers, senior engineers, profes- 
sors, and lecturers. Currently, more than 1 ,000 graduates of the Engine School work 
in a variety of technical and management positions at the Corporation. 

Basic level on-the-job training includes three components: first is applied vocational 
training supervised by technicians or engineers; second is theoretical and conceptual ' 
training delivered through traditional lectures and independent learning modules; 
and third is training in occupational habits and practices, presented for the most part 
through lectures and by example. 

Computers and a host of other equipment required in this training initiative are readily 
available in the lab, school factory and computer centre. Depending on the specific job, 
the training may take anywhere from 50 to 2(X) hours. More than 20,000 BeiNei Group 

workers have received on-the-job training for more than 250 different job categories. i 

i 
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• the focus is on 
integrating theory and 
prac.ice, with the 
efnphasis on applica- 
tions that relate directly 
to factory production 



The third element, referred to as the ad\ anced on-the-job training program, has 
incorporated four separate initiatives. The first of thesCs operational since 1^)88, has 
focused on training workers and technicians to operate and service eight automatic 
engine production lines provided by General Motors, USA. Eighty students were 
recruited from the Engine College to complete a three year program of study which 
trained them in the operation of engine production machines. Graduates from this 
program currently play important roles in the factory. In addition, approximately 
one hundred technicians and engineers were sent to the United vStates in order to 
obtain speciali/,ed technical training related to the engine production lines. This 
training was prov ided by U.S. technicians and engineers. Also, engineers and 
experts from both the U.S. and China have been invited to the Beijing factory in 
order to assist in on-site training. The results of these training initiatives have been 
tangible and immediate. Although BeiNei spent $1 million U.S. on training, it saved 
$6 million U.S. on the cost of technology imports. 

The second major component in the advanced on-the-job training program has 
involved training in production practices. Workers take part in a six-month to one 
year training program that includes 300 hours of classroom study. Graduates prac- 
tice their new skills in the workshops, and do special design work and production 
practice problem solving related to their future work postings. After attending this 
training program, more than three hundred middle level skilled workers from many 
different job categories have implemented about 150 technical innovations. 

The third initiative involves advanced business training for directors of branch fac- 
tories and companies as well as heads of departments. The training has been 
designed to help the Corporation meet the needs of a market economy by changing 
managers* traditional thinking about business issues as well as increasing their skill 
levels in the areas of policy development and decision-making. Computer simula- 
tions are used to demonstrate the workings of a market economy environment. 
These same simulations also provide training related to managerial and administra- 
tive skills. The teaching materials used in support of these programs have been 
adapted from universities, both abroad and at home, and experts from research insti- 
tutes and universities are invited to teach as guest instructors. This training program 
runs from 15 days up to 3 months, with fifty hours of training being the minimum. 

The final training initiative involves a high level auto technology research program 
designed to keep senior engineers from the Corporation at the forefront of engine 
technology. This eighteen month program is led by experts from the Qinghua 
University and Research Institute, which is attached to the Chinese Space Agenc\'. 
One product of this activity has been the publication of a series of research papers. 



In the elementary skills training program and in the basic level on-the-job training. 
traditi(Mial lecture methods are combined with hands-on applications, including 
computer simulations. The focus is on integrating theory and practice, with the 
emphasis on application^ that relate directly to factory production. In the advanced 
on-the-job training, workers have been exposed to textbook and lecture methods, 
factory training overseas, computer simulations, problem solving and research dri- 
ven learning models. 
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SPECIALIZED RESOURCES 

The Hdiicalion Centre itself is the liu^gest and most important speciah/ed learning 
resource, along with the variety of faculty drawn from within the Corporation and 
those seconded from other institutions. Typical of other learning institutions, the 
Hdiication Centre is equipped with classrooms as well as computer lahs which h:i\ e 
been designed specifically for technical training. Prior to being put into production, 
the automatic engine lines had been used for training. 



UNIQUE ELEMENTS AND BENEFITS 

The size, variety, complexity and the degree to which the training responds directly 
lo the needs of the corporation reflect the unique elements of the program and speak 
to the benefits. All training programs at BEW relate directly and immediately to the 
specific jobs to which trainees are assigned. In addition, the training is dovetailed in 
such a way that students may move Huidly from one level of education to another as 
their jobs and responsibilities evolve. 



• students move flnidly 
from one level of 
education to another as 
their jobs and 
responsibilities evolve 



Unhke many large organizations, BEW is fully capable of meeting its own training 
needs, without relying on other organizations to supply entry or mid-level workers. 



DURATION OF TRAINING 

The duration of training varies considerably, depending on the type of *'*aining 
otTered. At the basic level, training at the Engine College may take from two to 
three years of full time study. The basic level on-the-job training typically lasts from 
50 - 200 hours for a specific course or level of training. Senior skilled workers train- 
ing, which is part of the advanced on-the-job training, usually lasts from six months 
to a year, though the advanced research program is 18 months in duration. Business 
training is routinely scheduled for three months. 



PARTICIPANTS 

The training program is comprehensive in nature, and affects virtually all new and 
experienced employees at the Corporation. As a result, a training cuhure is embedded 
in the institution, as every worker ha.; come to expect the "training experience" as 
part of the woi^k experience. !n fact, most workers welcome and look forward to the 
opportunity for upgrading and training through the activities of the Education Centre. 



ROLE OF PARTNERS 

General Motors is a major partner assisting with the import of technology. 

The Beijing Association for Adult Education also works in conjunction with 
BeiNei. providing certification for individuals w-ho successfully complete the basic 
training program. As well, professois from domestic and international educational 
institutions, including universities and technical institutes, are key participants in 
BeiNei training programs. 
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TESTIMONIALS 

Mr. Guo Futian. Deputy General Manager and Head of the Personnel & Education 
Department at BeiNei Group Company, has said. 

The Traiiiini^ Centre has made a very great contribution to the development 
of our company through a wide variety of training activities. Workers have 
iiwreased and updated their skills, bringing greater efficiency to BeiNei. 
The participation of General Motors U.S. has been especially effective and 
beneficial. 



CONTACT 

Mr. Xiang Guodong, Vice Manager 
Personnel & Education Department 
BeiNei Group Corporation 
1 8 Med Donghuan Road 
Beijing 100022 
P.R.C. 

Tel: (86-1)771-3658 
Fax: (86-1)771-8807 
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Skill Training in the Petroleum Industry 



offered by 



The Chinese National Petroleum Engineering 
& Administrative Training Centre 
North-China Petroleum Workers' College 
Guan, Hebei 102700 



THE PROGRAM 

The Professional Skill Development and Training Centre of the Chinese National 
Oil and Gas Corporation was established in 1992 with the mandate to upgrade the 
professional skills of petroleum workers and support the "Corporation's Ten Year 
Development Plan" by creating a pool of high quality labour. 

After a thorough needs analysis, and in conjunction with the Chinese Psychological 
Research Institute of the Chinese National Science Academy, this comprehensive, 
computer-based, petroleum technology and skills training program was developed. 
It provides basic technical skills and knowledge in specialized job areas in order to 
meet the ever-changing needs of the petroleum industry both in China and abroad. 
Training in English language skills has been included in this program in order for 
Chinese workers to keep abreast of changes in petroleum engineering technology 
worldw idc. 

The organization of the training program emphasizes maximizing the training level 
and content while minimizing the time away from the job. The training program 
consists of full-time study, followed by on-the-job training supervised by on-site 
professors. 

All trainees who take part in this program have at least two years work experience. 
The employers pay for the trainees to undertake the training program, which may 
last from a few weeks to as much as three years. Upon completion of the program, 
trainees return to their parent company. Trainees must pass an entrance examination 
before being admitted into the Training Centre. 



All of the Training Centre's programs are computer-based. The software was devel- 
oped by Training Centre staff. It covers the delivery of technical skills and knowl- 
edge, and includes evaluation tools that track student progression through the learn- 
ing packages. All training is modularized: students must successfully complete one 
module before moving to the next. 

Students are encotiraged to work at their own pace and instructors are available to 
answer questions and help solve problems as required. 



♦ maximizini^ flic 
training level and 
content while 
mininuzinii the time 
away from the job 



• (/// of the Trainini^ 
Centre's proi^rams are 
eomputer-hased 



Page 137 



ERIC 




Exemplary Training Models in Industrial Technology 



SPECIALIZED RESOURCES 

Specialized resources and approaches include: 

Multi-Media Computer Classroom: A multi-media computer teaching 
lab, equipped with audio, video and text, and networked via NOVELL net- 
ware. This lab is the primary teaching tool. The Windows based technical 
software, developed by Chinese experts, covers a wide range of topics and 
problems in oil drilling, oil machines, electric power, and petroleum engi- 
neering administration, typically involving computer simulations of realistic 
problems encountered in the petroleum engineering industry. 

Audio and Video Teaching Classroom: A classroom consisting of audio 
and video recording and copying equipment. It is used for developing and 
delivering audio and video based instructional programs, educational film 
development and the creation of computer software programs. 

Simulation Training Device System: A system, consisting of computer 
controlled equipment and computer simulations. This makes it possible for 
trainees to practice and develop skills without using the actual field equip- 
ment. This system is primarily used to carry out technological skill stan- 
dardization training and develop skills in problem identification, analysis, 
assessment, and resolution. It is also used for training students in petroleum 
related emergency response. 

Expert Experience inquiry System: A database which has been created 
to store highly technical information provided by experts in a number of 
petroleum based technical fields. This database is the main clearinghouse 
for information that students draw upon when solving complex technical 
problems. 

Language Laboratory: A 48-seat language laboratory. Students learn oral 
and written English through computer-based lessons, and are evaluated 
through computer-based tests. 

On-the-job Training: Once students have completed their training at the 
Centre, they are monitored on-the-job. Their supervisors act as on-site pro- 
fessors, coaching and monitoring trainees as they put their new skills into 
practice. 



UNIQUE ELEMENTS AND BENEFITS 

This program is unique in several ways. First, the degree to which the program 
relies on computer-based training means that students can be trained in the most up- 
to-date equipment and methods and are able to progress at their own pace through 
the learning modules. Second, given the simulation programs and the expert inquiry 
system, the training is directly related to the jobs which the trainees will be required 
! to perform. Third, the training incorporates teamwork and cooperation skills. In this 
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way, students develop effeciive interj^^rsonal and group work competencies, which 
are critical attributes in the petroleum industry. 



DURATION OF TRAINING 

The training program is divided into three categories: short-term accelerated train- 
ing, medium-term comprehensive training and long-term professional training. All 
training programs are full-time. Short-term training may last from one to six weeks, 
and generally focuses on the development of basic skills in topics such as oil well 
control and directional well training. Medium-term training lasts from three to eight 
months, and focuses on building multiple technical skills. The long-term training 
program may last up to three years, and is the most intensive program offered at the 
Centre. This training provides students with comprehensive skills and knowledge in 
a number of high level petroleum engineering and administrative fields. 

Many students return to the Training Centre to improve their skills as they move 
through their organizations and are required to perform more complex, higher level 
tasks. These training sessions are arranged as required, at the request of the 
employers. 



PARTICIPANTS 

The Training Centre caters to the needs of the petroleum industry throughout the 
country. It can seat 200 participants at one time. As of August 1994, 120 students 
were enroled full-time at the Centre. All students at the Centre have completed 
junior middle school prior to entering the Training Centre. In the higher level pro- 
grams, many of the students are college graduates. 



• students return to 
improve their skills as 
(hey move through their 
organizations and are 
required to perform 
more complex, higher 
level tasks 



ROLE OF PARTNERS 

The Professional Skill Development and Training Centre was established by the 
Chinese National Oil and Gas Corporation. Its mandate is to provide relevant tech- 
nical training that is responsive to the needs of the oil industry; consequently, it reg- 
ularly consults with and seeks advice from the industry. The program is under the 
administration of, and financed by, the Hebei Petroleum Administrative Bureau. It 
has established a long-term relationship with the Chinese Psychology Research 
Institute of the Chinese National Science Academy. The Research Institute provides 
input and direction regarding effective learning theories and practices for profes- 
sional training. 



TESTIMONIALS 

Wang Bao-ji, Director of the North-China Petroleum Workers' College, had this to 
say about the program. 

This program is unique in China. Many other industries and professional 
training centres would like to emulate the activities and standards of our 
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college. The college is well known hy individuals and industries throughout 
China, Students who have completed their training at the Centre have gone 
on to work in Canada, India, Lebanon, and a variety of other countries. 



CONTACT 



Mr. Wang Bao-ji 
Director, Professor 

North-China Petroleum Workers' College 

Guan, Hebei, 102700 

P.R.C. 

Tel: (86-3426) 777-384 (office) 
(86-3426) 777-261 (home) 
Fax: (86-3426) 722-348 
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General Management Program in China (CMC) 

Management Developnnent for Managers of 
Industrial Enterprises 



THE PROGRAM 

The General Management Program in China (CMC), jointly sponsored by the 1 

Beijing Institute of Economic Management (BIEM) and the Swedish Institute of j 

Management, is a management development training initiative for senior managers ] 
of large and medium-sized, state owned, industrial enterprises. The program was 

proposed in 1982 and launched in 1984 by the Swedish Institute and the Chinese | 

government as a pilot project. The focus of the program is corporate strategy and ; 

international business. The overwhelming success of this effort led to the creation of \ 

the Institute. | 

I 

Each course is four to six weeks in length. Training sessions have been held in ; 

Beijing and in Tianjin, one of the most industrialized cities in China. Four hundred ? 

and fifty Chinese managers have been trained through the program, mostly directors : 
of factories, top managers of companies, and senior officials. 

The aim of the program is to introduce the participants to management theory and ' 

industrial practices common in the industrialized world. This will assist Chinese ; 

industry to meet the high demands of industrial enterprise management in concert ' 

with the current economic reform taking place in the P.R.C. The program content ; 

focuses on strategic production practices and international business, crucial issues I 

facing most industrial managers in the P.R.C. 1 



THE DELIVERY 

The program is delivered in English by Chinese and Swedish faculty. Lectures, 

group work, classroom presentations, games, case analysis, computer simulations, - 

and field work are the principal methods of course delivery. 

The field work elements of the program provide participants with an opportunity to \ 
apply what they have learned to actual business settings. For the last week and a ; 
half of the program, participants are split into groups and sent to various companies ' 
to identify issues and problems, gather information, and propose solutions. Upon 
return to the classroom, they present their findings to their colleagues and receive 
practical comment-; and constructive criticism. 



offered by 



Beijing Institute of Economic Management 
Wang Jing Zhong Huan Nan Lu No. 5 
Chao Yang District 
Beijing, P.R.C. 




Page 141 



Exemplary Training Models in Industrial Technology 



A new dimension to the program has been implemented as of 1994 in order to 
respond to the sweeping changes taking place as part of the fast paced, economic 
development in the RR.C. This change formalizes two week industrial placements 
in Sweden as a standard element in the training program. 



: SPECIALIZED RESOURCES 

Overhead projectors, audio-video resources and computers are frequently used in 
the program. Also, it is common for representatives from Swedish industrial compa- 
nies as well as Swedish financial institutions to take part in the program as resource 
people.They describe their experiences, offer insights into some of the case studies 
and develop links with the participants. Wherever possible, actual Sino-foreign joint 
industrial ventures are used as cases. 

Senior Chinese government officials are a valuable resource for the program and 
provide the faculty with up-to-date information on economic reform. This adds an 
i air of currency to the program which would otherwise not be available. 

UNIQUE ELEMENTS AND BENEFITS 

This program is a strong example of excellent international co-operation in industri- 
al management training. It enjoys solid support from the governments and industrial 
circles of China and Sweden. Curriculum design is a dynamic process, geared to the 
; changing economic conditions in China. Modifications to the curriculum are made 
in concert by the Chinese and Swedish professors. 

Lectures, combined with on-site exercises and practical applications, are well 
received by the participants, and industrial experts from China and Sweden arc 
deeply involved in program activities. Recently, case studies based on Chinese 
enterprises have been developed by the faculty. Another outcome of this program 
has been the translation of teaching materials into Chinese. 

By implementing the concepts and strategies learned through this training program, 
a number of enterprises have made demonstrated improvements in their overall 
management and hence their productivity. Further, many of the participants have 
been promoted after taking part in this program. 

Contacts made during the program among faculty and students have provided an 
excellent opportunity to promote better understanding and ongoing linkages 
between Chinese industrial managers and visiting faculty. 



DURATION OF TRAINING 

This program is generally run once a year, with each course being four to six weeks 
in length. 
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PARTICIPANTS 

Four hundred and fifty participants have been trained in this program. 
Approximately 8()7r have been directors or deputy directors of large or medium- 
sized industrial enterprises. \57c were high ranking officials of the government 
administration in charge of economic development and policy making, and 5Vr were 
management teachers or instructors from BIEM and other institutes. 

The program is delivered on a full time basis, six working days per week. For the 
participants and the faculty, the program workload is \'ery heavy. 

All participants have university degrees or the equivalent and the majority have 
strong engineering backgrounds. 



ROLE OF PARTNERS 

Swedish faculty assume the major teaching role in this program: BIEM assists b)' 
adapting curriculum to fit the Chinese environment. It is BIEM's intention to offer 
portions of the program without direct assistance in the near future. 

Swedish industries play an important role in the program by providing industrial 
managers as resource personnel and by documenting specific business problems and 
experiences. This has been and continues to be an important supplement to the main 
program. Chinese factories play a key role by providing the field work settings. 

Both the Chinese and the Swedish governments have provided strong support to the 
program insofar as financing and facilitating the necessary formalities associated 
with organizing the program. 

TESTIMONIALS 

The program is strongly supported by the president of BIEM and, wherever possi- 
ble, experience gained from the program has been disseminated through nation- 
wide conferences. Given the level of support that has been provided, it is apparent 
that the program is highly valued by both the Chinese and Swedish governments. 



CONTACT 

Mr. Shen Hou Zhu 

Director of International Training Dept, 
Beijing itute of Economic Management (BIEM) 
1 ()()()! ^ X BaJian Fang 
Chao Ox\g District 
Beijing, P.R.C. 

Tel: (86-1 ) 436-1897 or (86-1 ) 4.^^ 2233 

Fax: (86-1)436-1929 

I 



• the program 
is delivered on a full 
time basis, six working 
days per week 
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Telecommunications & 
Computer Engineering Training 



• the Shanghai Base 
trams telecommunicG' 
turns personnel from the 
Asia-Pacific region 



offered by Shanghai Post 

& Telecommunications Training Base 
276 North Suzhou Road 
Shanghai 200085 
RR.C. 



THE PROGRAM 

The Shanghai Post and Telecommunications Training Base is a large communica- 
tions training enterprise operated under the Ministry of Posts and 
Telecommunications. It consists of various training units, and is responsible for 
updating and retraining on technical subjects related to the telecommunications 
industry. Examples of training courses include switching technology, fibre-optic 
transmission, mobile communications, digital microwave technology, computer 
engineering and English language training. 

The Base has a staff of 200, including associate professors, lecturers, instructors, 
senior engineers, junior engineers and administrative personnel. Most of the instruc- 
tors at the Base have both theoretical training and practical experience in their field. 

As one of four Post and Telecommunications Training Bases in China, the Shanghai 
Base trains telecommunications personnel from the Asia-Pacific region and is also 
involved in regional cooperation projects organized by UNDP, in recent years, visi- 
tors from Belgium, the U.S., England, Germany, Japan, Spain and Malaysia have 
visited the Base, some as guest lecturers and others as trainees. 



THE DELIVERY 

Classroom training is augmented by simulation exercises using equipment available 
at the Base. Trainees are also taught on-site at local communications companies, 
where the instructors from the base are assisted by on-site engineers who work for 
these companies. This element of the program ensures that the training experience 
mimics real life applications in the telecommunications field. 



SPECIALIZED RESOURCES 

At the Base, all the classrooms are equipped with standard equipment including pro- 
jection systems. In addition, the seminar hall utilizes an on-line computer projection 
system. 

The base is also outfitted with switching equipment, a microcomputer lab and an 
English language lab that is equipped with audio-visual resources and recorders. 
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UNIQUE ELEMENTS AND BENEFITS 

The combination of classroom training and on-the-job training experiences and sim- 
ulations means that trainees can tombine the theoretical with the practical and 
immediately apply their new or updated skills when they return to their places of 
employment. The technologies and techniques are regularly updated, but are not so 
new as to be out of synchronization with the equipment the trainees experience and 
must work with in the field. 

The size of the training program is quite large, with two hundred professional staff. In 
addition, the mix of Chinese and foreign trainees in the classroom means that students 
can share problems and experiences and thus broaden their learning experience. 



• trainees can combine 
the theoretical with the 
practical and inunedi- 
ately apply their new or 
updated skills when they 
return to their places of 
employment 



DURATION OF TRAINING 

Training courses vary from two weeks to three months in len'gth depending on the 
technology involved and the level at which the workers are expected to perform. 



PARTICIPANTS 

The Shanghai Training Base has trained almost 2,000 individuals in telecommunica- 
tions technologies. All trainees are full-time students who have been granted leave 
by their respective companies in the telecommunications industry. At the conclusion 
of their training, all trainees return to their compr-^ies. Most trainees have graduated 
from a technical college. 



ROLE OF PARTNERS 

The Base has signed a long-term co-operation agreement with Beijing University of 
Posts and Telecommunications, Nanjing University of Posts and 
Telecommunications, Shanghai Fudan University and Shanghai Jiaotong University. 
Through these partnerships, students from the Base attend selected lectures at the 
universities, professors from the universities visit the Base as guest lecturers, and 
studentr> enroled at the universities visit the Base for selected lectures and exercises. 



TESTIMONIALS 

The Shanghai Post & Telecommunications Education Centre has been named an 
"All-China Advanced Training Institute" by the following organizations: the Labour 
Department; the Production Committee of the State Council: the State Education 
Committee: the State Personnel Department: the Al!-China Federation of Trade 
Unions: All-China Worker's Education; the China Skilled Training Association: and 
the China Adult Education Association. This is high praise, and reflects the curren- 
cy of the training, the dedication of the staff and the efficiency of the programming. 
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CONTACT 

Mr. Wang Sugin 
Senior Engineer 

Shanghai Post & Teleconimunications Train-ng Base 
276 North Suzhou Road 
Shanghai 200085 
P.R.C, 

Tel: (86-21)324-8644 
Fax: (86-21)324-8065 
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Diploma in Manufacturing Engineering 



offered by 



Nanyang Polytechnic 
German-Singapore Institute (GSI) 
lurong Campus 
10 Science Centre Road 
Singapore 2260 



THE PROGRAM 



Established in 1982 under the Economic Development Board as a cooperation pro- 
ject between Singapore and the Federal Republic of Germany, the GSI has been 
working closely with institutions and industry leaders to introduce new technology, 
technology applications, and training systems into Singapore. The GSI was trans- 
ferred to Nanyang Polytechnic effective February 1, 1993. Under the School of 
Engineering of the Polytechnic, the GSI plays an instrumental role in developing 
technologists with specialized knowledge in manufacturing and in introducing the 
latest manufacturing know-how to Singapore, 

At the school, pains are taken to create a "Teaching Factor>''' environment to pro- 
vide effective and realistic learning experiences. Within this environment, students 
are given hands-on training on advanced high tech equipment and systems, and real 
life experiences on industrial projects that meet competitive specifications, quality 
and delivery standards. The program philosophy states that the best teaching aid is 
the machine which the students will use in industry. After two years of broad-based, 
hands-on training, students specialize in high value-added areas of development and 
manufacturing activities such as Industrial Automation and Robotics, Advanced 
Manufacturing Technology, Plastics Manufacturing Technology, and Manufacturing 
Software. All students must complete a full-time 18-week project phase, either in- 
house or with industry. 



The Institute's organizational structure is geared to industrial standards. For exam- 
ple, students and teachers are required to be present for 44 hours per week. There 
are only two weeks leave between semesters. When students enter or leave the 
Institute, they must clock in and out. In fact, the entire equipment set-up of the GSI 
is more akin to that of a modem industrial enterprise than to a school. 

In addition to supervised work during the semester, there is a major examination at 
the end of each semester which determines whether the student will be promoted. 
After the formal training is concluded, the project phase begins. Students form 
teams, and each team works on a complex technical project for industry or the 
Institute, according to stringent specifications and deadlines. In this phase, compa- 
nies such as Hewlett-Packard often bring equipment to the Institute and supervise 
the project. 



• the best leaching aid 
is the machine which 
the students will use in 
indust/j 
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SPECIALIZED RESOURCES 



Similar to a modern manufacturing company, the Instiluio has areas for manufactur- 
ing and technical laboratories. These include the Department for Product 
Development and Design: various production workshops for metal machining, CNC 
Technology. Laser Cutting, and Plastic Technology: workshops for Tool & Die 
Manufacturing and Heat Treatment: and laboratories for Materials Management. 
Materials Handling. Automated Assembly, and Robotics. 

However, the most interesting element in the system is the model Computer 
Integrated Manufacturing Centre (CIM Centre), established to enable staff and stu- 
dents to develop their robotics technology skills in an environment that has integrat- 
ed the various technologies relating to business, engineering, and production. The 
physical layout consists of two cells: the Flexible Machining Cell (FMC) and the 
Flexible Assembly Cell (FAC): and a Flexible Material Handling and Storage 
System (FMHSS). The FMC incorporates two CNC machining centres, a CNC turn- 
mill and a coordinate measuring machine (CMM). Assembl\' and disassembly acti\-- 
ities are carried out by the BOSCH and SKILAM robots in the FAC. The FMHSS 
consists of one automated storage/retrieval system (AS/RS) and two bi-directional 
automated guided vehicles (AGV). Both AGVs have different configurations in 
handling material transfer due to the requirements of the two cells. Thus, each AGV 
is dedicated to one cell in order to transport materials between the components of 
the cell and the AS/RS. Other features of this Centre include MAHO 5-nxis machin- 
ing centres and the Carl Zeiss Coordinate Measuring Machine. 



The full-time 1 8 week project phase involves teams of four to six students assisted 
by a coordinator. The students work on projects such as the independent design, 
construction and manufacturing of a complex technical system for the field of 
applied automation. One example would be the development of a unit for the auto- 
matic assembly of a packaging machine. Additional work to be performed by the 
teams includes scheduling and organization of production, purchasing of supplies, 
as well as cost calculation. The results of the project are documented in a compre- 
hensive project repoit and form part of the final examination. At the end of the 
semester, the project is presented to an examination board which evaluates and 
marks the performance according to fixed criteria. The students' performance, the 
results, and their work attitude and social beha\'iour in the team is evidence that this 
project-oriented phase of learning is an excellent training technique. 

With its strong multi-disciplinary approach, the CIM Centre ser\ es a unique pur- 
pose within GSI. CIM covers all activities related to the manufacturing business 
including evaluating and developing different product strategies, analyzing markets 
and generating forecasts, designing components for manufacturing, and evalualing 
and/or determining batch sizes, manufacturing capacity, scheduling and control 
strategics related to design and fabrication processes. 
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DURATION OF TRAINING 

The program includes two and three year courses leading to the award oi the 
Diploma in Manufacturing Engineering. The semester is broken into two terms of 
practical and theoretical w^ork.Vhe first term consists of eight weeks of instruction 
with a one week break followed by seven weeks of instruction and three weeks of 
study and examinations. In the final year, students must complete the -ighteen week 
project phase. 



PARTICIPANTS 

Currently, the enrolment figure for the full-time diploma program m Manutacturmg 
Eneineering is 964. GCE 'A' Level holders with at least two Advanced Level pass- 
es/including a Mathematics subject, plus a pass in a General Paper (English) or a 
good pass in English Language at GCE 'O* Level, may apply for the tw^o year pro- 
gram. GCE 'O' Level holders may apply for the ;hree year program provided they 
possess a minimum of three passes in required subjects. 



ROLE OF PARTNERS 

GSl at Nanyang regards its active and close collaboration with its transnational 
cooperation partners - governments, organizations, institutions, and industry leaders 
both local and international - as strategic and central to its mission to provide 
^'Education for The Next Lap ' (the Singapore Government's vision for the next 
stage in its industrial and business development). 

The importance attached to links with industry is not just a theoretical concept, but a ^ ^j^^^ Industrial Project 
concrete day-to-day reality in Manufacturing Engineering at GSl. For example, the ^^^^^^^^^ ^jp^^ completed 
Industrial Project Group (IPG), structured like a business, oversees projects devel- projects with clients 

oped by a team of full-time engineers and designers, and supported by final year ^.^^^.^^ /y^^^./^^^. 

students. In 1992, the IPG successfully completed 54 projects with clients such as Packard, Philips, Apple 

Hewlett-Packard, Philips, Apple Computer, and Maxtor Singapore. In addition, the Computen and Maxtor 
advisory board consists of distinguished representatives from Material Handling Singapore 
Engineering, Pepperl + Fuchs Mfg., Festo Private Limited, and SFK Manufacturing. 
Gsli also actively collaborates with technology partners such as Autodesk Inc., Carl 
Zeiss Pte. Ltd., Mitsubishi Heavy Industries Ltd., Seiko Instruments Singapore Pte. 
Ltd., Siemens Nixdorf Information Systems, and Traub AG. 

To enhance the training further, staff are sent on attachments to organizations and 
companies locally and overseas to gain first-hand experience. Some of the overseas 
partners include China, Vietnam, France, Australia, the U.K., and Germany. There 
is a program that brings directors, managers, engineers, and teachers from China to 
participate in GSl training. Some of the institutions involved are the Chinese- 
German Vocational Centre of Tianjin, the Precision Machining Centre of Beijing, 
and the Chinese-German Training Centre of Beijing. 
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TESTIMONIALS 



The German-Singapore Institute of Nanyang Polytechnic's School of Engineering 
achieved distinction in October 1991 when it became the first institution outside 
Germany to win the prestigious German Mechanical Engineering Award conferred 
by the German Machinery and Plant Manufacturers' Association (VDMA). The cita- 
tion stLtes: 

Its didactic concent, its project-oriented approach to trainint^ within a com- 
prehensive and practice-oriented environment,., .its future-oriented ciirricii' 
lum have tnade GSI an internationally exempkny institution, ...the concept 
of a ''teaching factory'' enables .students to study construct and work like a 
modern production facility under realistic conditions. 



Dr. Fong Aik Meng, Director 

School of Engineering 

Nanyang Polytechnic Yishun Campus 

20 Yishun Avenue 9 

Singapore 2776 



CONTACT 



Tel: 
Fax: 



(65)750-1301 
(65) 755-5538 
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Diploma in Computer Studies 

offered by Ngee Ann Polytechnic 

Centre for Computer Studies (CCS) 
535 dementi Road 
Singapore 2159 



THE PROGRAM 

The Diploma in Computer Studies Program conducted in Ngee Ann Polytechnic's 
Centre for Computer Studies (CCS) provides an education that meets the needs of 
students who aspire to become Information Systems professionals. At the conclusion 
of the program, the students not only understand the principles and concepts underly- 
ing computer studies, but also have practical experience in all phases of computing. 
This element is developed through an intensive project component in the program. 
Integrated into the technical aspects of the program, moreover, are the development 
of communication skills, inteipersonal skills, and problem solving skills. 



The Diploma in Computer Studies in CCS is comparable to the best in the U.K. and 
elsewhere. The British Computer Society, in fact, has recognized the exceptional 
nature of the program by giving it exemption accreditation for Part 1 of its profes- 
sional examinations. In the first year of the program, students are provided with a 
solid foundation consisting of concepts and hands-on skills upon which the more 
demanding components of the program build. This approach provides GCE * A 
Level students sufficient assimilation time to master the fundamentals which are 
necessary for the highly specialized second year. In this year, five intensive assess- 
ment blocks, namely Systems Analysis and Design, Software Systems 
Development, Computer Systems and Networking, Database Management Systems, 
and Systems Development Management, precede the unique Project component 
which brings together all the students' skills in a single ten-week block. 



• tlie British Computer 
Society has recognized 
the exceptional nature 
of this proj^rani 



Students with GCE Level qualifications also have the opportunity to enrol in 
the advanced courses by participating in a one year preparatory studies program. 



THE DELIVERY 

Teaching is delivered mainly through lectures, tutorials and practicals. Substantive 
teaching is done using a team approach in which five to seven staff members collab- 
orate on a single assessment block. The students, therefore, see a problem from 
many different points of view and learn rapidly to integrate their knowledge rather 
than merely compartmentalize disparate elements. The staff team must prepare thor- 
oughly for this delivery method, requiring ongoing operational meetings. 

The students are organized into groups of twenty for tutorial and practical sessions. 
These are supervised by a tutor from the teaching team. Here the students fcKus on 
making the connections between theory and practice. To reinforce the concepts that 
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the students have learned, external speakers are invited to address real-life problems 
and situations. These speakers eonie from sueh well-known companies as Yamaha 
Music (Asia) Pte. Ltd., Port of Singapore Authority. Metamedia Systems Pte. Ltd.. 
and the Development Bank of Singapore. 

Students are given many opportunities to learn and discover on their own. and to 
take advantage of the extensive library collection. Also, CCS has its own Resource 
Centre. Set up near the labs, this Centre provides the students with ready access to 
computer manuals and a wide variety of software. 



SPECIALIZED RESOURCES 

To meet the practical aspects of the program, CCS has extensive, state-of-the-arl 
computing resources that include UNIX servers, network servers, advanced work- 
stations, and microcomputer systems which are supported by extensive local area 
networks in an open systems environment. 

To create a more effective learning environment, CCS also provides remote comput- 
ing facilities services to the Advanced Diploma students and electronic mail facili- 
ties to all CCS students. 

For student use, the microcomputer resources include 486SX, 486DX and Pentium 
processors. These are ALR DART/POWER FLEX PLUS, ICL DRS40, ICL 
DRSM75, OMNI TECH DX2, DIGITEK 486 DX2 and DIGITEK Pentium systems. 
Advanced workstation resources include more than ten SUN SPARC stations con- 
nected by a SUN network. These microcomputers and workstations support the 
teaching of systems analysis and design, systems architecture and systems program- 
ming, and software development. In addition, a range of microcomputers are avail- 
able for staff use. These are linked on a separate Microsoft NT Advanced Server 
Network. To support the large number of microcomputers and advanced worksta- 
tions, totalling more than 600 units, there are twenty-nine UNIX stations and file 
servers installed in CCS. 

With the introduction of the Advanced Diploma course in Data Communications 
and Networking, a wide range of data communication equipment has been installed. 
This includes a PABX, six WAN protocol analyzers, one LAN protocol analyzer, 
eight ISDN PCs with eight ISDN lines, and others. The networking laboratory con- 
sists of several LAN topologies (BUS, STAR, and RING), interconnected by 
bridges or gateways. 

To support the academic activities, office automation and CCS management infor- 
mation systems, a LAN consisting of MS LAN Manager 2.2, an MS NT Advanced 
Server, SUN UNIX servers, ICL UNIX servers, and a PC clients network have been 
installed. An FDDI backbone has also been installed at CCS. This 100 Mbits/sec 
fibre optic cable backbone links the networks, servers and computers on the various 
floors in the CCS building and provides a comprehensive and flexible mode of 
operation to meet the needs of students and staff. 
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UNIQUE ELEMENTS AND BENEFITS 

The CCS Diploma in Computer Studies has produced more than 2.000 graduates in 
its eleven year history. This is approximately \59c of the national Information 
Technology professional workforce in Singapore. The program has enjoyed wide 
acceptance by the industry, as well as by local and overseas tertiary institutions. 
Staff attachments involve Hewlett-Packard, Mitsubishi, University of Leeds, 
National University of Singapore, Microsoft Institute of Advanced Technology 
(Australia), and others. 



• CCS has produced 
(ipproxinuitely 157c of 
the nafiofud 

liifonuation Technology 
professioiud workforce 
in Singapore 



Graduates from this program enjoy employment as analysts/programmers, and 
many have gone on to assume senior roles in the information technology field. 
Employers of the graduates include CM. Singapore, Bank of China, Ministry' of 
Finance, Singapore Broadcasting Corporation, Singapore Airlines. National 
Computer Board, Smith Corona, Sony Systems Design International, Singapore 
Computer Systems, and Great Eastern Life Insurance. 



DURATION OF TRAINING 

The Diploma in Computer Studies is a two-year program. Candidates with GCE 'A* 
Level qualifications or equivalent are admitted into the first year of the program. 
Candidates with GCE 'O' Level qualifications or equivalent may also be admitted 
into the program but must first successfully complete a one year preparatory course 
of study in the Centre. The preparatory year is 32 weeks at 30 hours per week, the 
first year is 32 weeks at 28.3 hours per week, and the second year is 22 weeks at 30 
hours per week. The final project period is ten weeks, full-time, 

PARTICIPANTS 

The students tend to range from seventeen to nineteen years of age, with the majority 
entering directly into the program with 'A level qualifications and C grades or better. 
Most have obtained three 'A' level passes. The student enrolment in CCS as of 
December 1994 consisted of 120 '0' level students and 120 *A' level students in the 
first year, and 60 'O' level students and 220 *A* level students in the second year, 

ROLE OF PARTNERS 

At a broad level, the CCS Advisory Board oversees the formulation of policies and 
strategics at the Centre. The members of the Advisory Board include a wide cross- 
section from the industry. Presently, the Advisory Board is chaired by Mr. Yeo Khee 
Leng, the Assistant Chief Executive of Corporate Services, National Computer 
Board, which has the statutory responsibility to co-ordinate computer education at a 
national level. The Advisory Board members also represent various professional 
bodies in Singapore such as Singapore Network Services, Overseas Union Bank, 
Singapore Telecommunications, and POSB Computer Services, The Advisory Board 
provides a vital link for CCS w ith the industry, as well as the national policy makers. 

The Centre constantly seeks partners from industry, Thnuigh these partnerships, the 
Centre is able to keep abreast ol'ihe changes in computer hardware and software 
used for teaching. These partners also help facilitate attachments and training for the 
Centre's teaching staff. 
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Many organizations are heavily involved in ensuring the students receive quality 
hands-on instruction by participating in the final year Project. These organi/.ations 
include Citicorp Investment Bank, Exxon Chemical Singapore, Mass Rapid 
Transport Corporation, Photographic Society of Singapore, Shell Petroleum, and the 
Celini Design Centre. 

TESTIMONIALS 

Mrs. Pearleen Chan, the Managing Director of Singapore Network Services Pte. 
Ltd. and President of the Singapore Computer Society, was the Guest of Honour at 
the 1993 graduation. She noted. 

Graduates of the Centre for Computer Studies nave been fortunate to have 
reeeived an excellent education in computing.. ..You have very qualified and 
experienced staff ' to teach you the use of the most up-to-date equipment. The 
standards of the courses are very high and alt have been accredited by rep- 
utable professional societies and ori^anizations. The qualifications you have 
obtained are recognized not only in Singapore hut also internationally. 

Chairman & Managing Director of ICL, Mr. Peter Bonfield. said in his 1992 CCS 
1 0th Anniversary Lecture that, 

/ can see that not only has CCS achieved its original goals, hut it has gone 
• CCS has developed far beyond and developed into a Centre of E.xcellence in I.T. Education 

into a Centre of Training. I welcome this opportunity to publicly congratulate Dk Toy Eng 

Excellence Soon, Senior Minister of State for Education, Mr Tan Chin Nanu of the 

National Computer Board, and all of you who have played a part hi making 

CCS the success it is today. 

In his speech at the Signing Ceremony of the Memorandum of Understanding 
between CCS & Microsoft Singapore Pte. Ltd. in 1992, Guest of Honour, Mr. Lew 
Syn Pau, Member of Parliament for Tanglin, concluded. 

Today marks another milestone in the development of CCS which i.s already 
recogniz.ed by many as a centre of e.xcellence in I.T. education. 



CONTACT 

Ms. Lim Gek Kheng 

Course Leader (for Diploma in Computer Studies) 
The Centre for Computer Studies 
Ngec Ann Polytechnic 
535 Clementi Road 
Singapore 2159 

Tel: (65)46()-6H57 
Fax: (65)469-0490 
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Diploma in Mechanical Engineering 

offered by Ngee Ann Polytechnic 

Department of Mechanical Engineering 
535 dementi Road 
Singapore 2159 



THE PROGRAM 

The Mechanical Engineering Department at Ngee Ann Polytechnic offers courses 
that enable students to build a sound foundation in the principles of engineering 
and, following graduation, gain technologist and often middle management employ- 
ment in the general engineering, manufacturing, construction and building services 
industries. Most of the iiiodules in the common first and second years require both 
theoretical and hands-on training, with particular emphasis on laboratory experi- 
ments and workshop practice. Within these modules, students are encouraged by 
highly qualified teachers to express their creativity through open-ended mini-pro- 
jects. In the final year, students apply their knowledge and creative flexibility to a 
small group project that requires planing, coordination, and team work. These pro- 
jects are especially important in that they are sponsored by industry. 

Ngee Ann addresses the technical needs of industry, while also endeavouri ig to pro- 
duce well-rounded students with strong leadership qualities. Under staff direction, 
students participate in creativity workshops, peer tutoring, engineering displays and 
contests, and activities supported by the Mechanical Engineering Society. 



• students are 
encouraged to express 
their creativity through 
open-ended 
mini -projects 
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THE DELIVERY 

In general, the Department stresses the workshop method of training and all-Ms 
approximately 509^ of the curriculum to hands-on instruction. Out of necessuy, for- 
mal lectures are given to large groups, but all students are able to take advantage of 
small tutorial classes, laboratory sessions, and independent reinforcement thn)ugh 
the staff designed multi-media component. 

In the second level modules, namely, engineering design, creative design and pro- 
ductivity, and quality studies, students work in small groups and must devise cre- 
ative solutions to problems set by staff. Although each group receives the same 
specifications, each must determine its own unique approach and solution. 

In the final year, students work on a "design and buiW project. Eighty percent of 
the students work on polytechnic based group projects while 2()9r work on industri- 
al group projects. The purpose of the project is to have the students solve industrial 
problems and satisfy needs related to small and medium size enterprises. This pro- 
gram helps the students to appreciate the nature of industrial problems and the con- 
straints they have to face on the job. 
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• the Department has 
developed some of its 
own software for 
interaetive learnini^ and 
assessment 



SPECIALIZED RESOURCES 

About 509r of the program is delivered in the classroom en\ir(^nment using standard 
teaching aids in a lecture format: however, the balance is delivered by well trained 
academic and technical staff in tutorial sessions, specialized laboratories, and work- 
shops where the students have the opponunity to handle industrial type equipment 
and machines. CAD/CAM facilities at Ngee Ann are of a very high standard and 
among the best in the region. Also, students have access to the latest in Computei' 
Numerical Control Technology (CNC), robotics, computer aided production planning 
and the Flexible Manufacturing System in the manufacturing enterprise. 

As an alternative to the standard lecture format, lectures are sometimes conducted 
by teams of teachers. This approach emphasizes the integration of knowledge from 
various areas, and helps students appreciate the interrelationships found in dilTerenl 
industrial processes. 

Multimedia presentations are also being used in the classrooms as well as in the labo- 
ratories. In addition, the Department has developed some of its own software for inter- 
active learning and assessment. Students use this software to reinforce their skills in 
engineering subjects, and it also has the capability of generating adaptive questions iov 
testing purposes. This unique package can actually show machine pai1s in movement 
and in relation to each other: guides and clues are built into the program to lead stu- 
dents through the intricate steps involved in machine theor\' and operation. 



• The Department ori^a- 
fiizes industrial visits 
dnrini^ the vacation 
period 



UNIQUE ELEMENTS AND BENEFITS 

The emphasis on hands-on practice to complement theoretical teaching is not onl\ 
evident in the curriculum itself, but also in the wider context of the school and the 
community. Many of the compulsory student projects are sponsored by companies 
and medical institutions. These "real problems" test the students' design abilities 
and innovative thinking. Some of these sponsors include Setsco Ser\ ices Pte. Ltd., 
Epan Cable & Wire Pte. Ltd., Jurong Bird Park, Compact Metal Industries, Protlex 
Industries Pte. Lt., and General Hospital (Singapore). 

The Department organizes industrial visits during the vacation period to provide 
opportunities for the staff to see the rapid developments taking place in the work- 
place, as well as to interact with counterparts in industry. As a result, 35^r of the 
academic staff are involved in consultancy work. In 1992 the department set up nine 
Interest Groups to organize visits and technical talks to enhance the intellectual 
de\ elopment of the staff. The Design Interest Group has promoted a "Design 
Awareness Week" which includes a design seminar, exhibition, and competiticMi. 
Secondary school students arc encouraged to participate in this event. The seminar 
and exhibition pnn ide opportunities for students to share their design experience 
and enhance their understanding of various design concepts. Students also partici- 
pate in the Inter-School Robot Competition which tests their ingenuity and practical 
mechanical abilities while working within ver\ precise rules and requirements. 

The program teaches students to be conscious c^f the quality and producti\ it\ 
aspects of mechanical engineering while displa\ing leadership, in\enti\eness, and 
group co-operation. 
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DURATION OF TRAINING 

The program length is three years tull-time (six semesters of eighteen weeks each), 
with approximately twenty-six hours per week of classroom instruction and hands- 
on work. 

PARTICIPANTS 

The Mechanical Engineering Diploma program has approximately 2.000 full-time 
students with an annual intake of 750 - 800. All students enter the program with 
passes in at least five GCE 'O' Level subjects, including English language, mathe- 
matics, and science. 

ROLE OF PARTNERS 

Ngee Ann Polytechnic has strong industrial and institutional links, both locally and 
overseas. The Advisory Committee consists of many distinguished members from 
companies such as Material Handling Engineering Ltd., GE Motors Pte. Ltd., Texas 
Instruments Singapore Pte. Ltd., and CM Singapore Pte. Ltd. Also represented are 
the Materials Engineering Division and GINTIC Institute of CIM from Nanyang 
Technological University. These links provide visiting lecturers, industrial attach- 
ments for staff, industrial projects for students, consultancy projects for staff, and 
opportunities for joint projects. 

Close links with industry have helped the Department to shape courses, develop 
staff, and provide students with opportunities to visit, interact with, and develop a 
realistic appreciation for the industrial environment. Other partners provide links 
with Germany, Switzerland, England, Australia, and the United States. The 
Princeton in Asia Program offers yearly visits, and the International Fellows 
Program links staff with counterparts from England and Germany. 

TESTIMONIALS 

Mr. Peter Boo, Managing Jirector of Materials Handling Engineering Limited, has 
described the importance of a strong manufacturing industry and the role played by 
the Mechanical Engineering Department of Ngee Ann Polytechnic. 

Singapore achieved rapid economic growth over the last two decades. 
Maiuifactitring and related service industries contributed significantly to 
this growth. The well educated and disciplined work force is the key to such 
rapid progress and development. By providing the necessary middle man- 
agers to industry, the Mechanical Engineering Departnumt has played its 
role well. As an employer of these graduates, I have been vcfy pleased with 
their perfonnance. 

Mn Choo Siew Chuan. Plant Manager at REDA Pump Company (Singapore), 
echoes these thoughts. 

The Mechanical Engineering Diplonui course offerrd hy your institution is 
a well structured engineering education program that supplies a valuable 
technical workforce to Singapore industries. Its modern tetwhing facilities 
and established • ourse curriculum allow students not oidy to acquire the 
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• the compulsory 
8-\\'cek vacation 
training proi^ranune 
enables students to 
appreciate the 
industrial environment 



fundamental engineering knowledge, hut also provides them with opportu- 
nities to interact with industries during the course of their studies. The 
graduates adaptability and innovative approach to problem solving has 
earned the Polytechnic a good reputation as being the ' Polytechnic of 
Industry ... 

Mr. Loke Yoon Cheong, Chief Engineer/Manager at Philips (Singapore) Ltd,, and 
external examiner for Ngee Ann, has evaluated and described the diploma program. 

S:udcnts have hands-on experience with up-to-date equipment as well as 
industry machinery. This enables students not only to have the practical 
experience so vital and necessary in an engineering course, but also to 
assume the responsibilities at the workplace without much hesitation. In 
addition, the compulsory 8-week vacation training programme enables stu- 
dents to appreciate the industrial environment that they will face after 
graduaticm ... 



A graduate of the department. Miss Khong Lai Meng, speaks very positively about 
her experience at the Polytechnic. 

SifH'c leaving Ngee Ann Polytechnic. I joined URACO AUTOMATION (S) 
Pte. Ltd. as an Assistant Engineer Initially, the work involved turnkey 
automation projects, but for the lastjlftecn months I have been working on 
a project using an Automated Guided Vehicle {AGVl I do systems installa- 
tion, programming and maintenance. The knowledge that I gained during 
the diploma course in the Mechanical Engineering Dcpart)nent is very use- 
ful and appropriate. The machines and equipment we used in laboratories 
are actually industrial type and hence no mental adjustment was required. 

CONTACT 

Mr. Tan Ah Sway. Head 

Department of Mechanical Engineering 

Ngee Ann Polytechnic 

535 Clementi Road 

Singapore 2159 

Tel: (65)460-6425 
Fax: (65)467-7384 
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Precision TooSing/Machining 



offered by Precision Engineering institute (PEI) 

15 Kallang Junction 
Singapore 1233 



THE PROGRAM 

The Precision Engineering Institute (PEI) specializes in the training and development 
1)1* skilled manpower for the precision engineering industry, training which is critical 
for the manufacturing and supporting industries in Singapore. PEI uses the "teaching 
factory" concept in its approach to training. Under the supervision of experienced 
staff, the training is conducted in a simulated modern shop environment within the 
institute. PEI incoiporates actual manufacturing processes into the practical projects. 

Industrial partners, through various cooperative projects with PEI, support the train- 
ing program by providing machinery that features the latest in technological devel- 
opments. PEI staff maintain close rapport with companies to keep pace with the 
changes in economic directit)n and development and, as the needs of industry 
change. PEI adapts. 

At PEI, the training year is comprised of two, twenty-five week terms in order to 
reflect industry practices. 



• i ml u St rial partners 
support the truininy^ 
pro {I ram by proviclint^ 
Diachincrx 



THE DELIVERY 

F^asic theory is delivered in a traditional classroom setting: however, the majority of 
the training is completed using practical exercises on the shop floor. Job-related dis- 
cussions of theoretical concepts take place right at the machine work-stations. 

A student may be located at a single machine for up to one week before moving to 
the next in the sequence. Staff supervise the shop as they would supervise on the 
job. A unit manager handles the logistics of the floor and the progression of the stu- 
dents. Students of varying levels interact with each other, as they would in a factory. 
Adaptability is a primarj' ^.oncern in PEI s program. 




SPECIALIZED RESOURCES 

Within the ''factory," there are standard, up-to-date basic turning, milling, grinding, 
and drilling machines. PHI also has some of the most powerful and modern equip- 
ment found in any institution, through various agreements. For example, Bridgeport 
Nhichines Limited (UK) provided for the installation of the latest Bridgeport CNC 
Machining Centre model VMC 360 with two units of 2-stalion training consoles, 
Heidenhain 2500 & 407 Controls, H-Z Cam software and a Renishaw Digitizing 
package. Autodesk Incorporated (US) eqi'-'iped PEI with seventv-five sets of 
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AutoCAD Release 12 (veiMon C2) and twenty-five sets of Manufaeturing Hxpert J2 
software at a substantial discount, 

Saeilo Japan Incorporated has recently equipped PEl with t\so software packages of 
CIMATRON 90. This superior and powerful software is an integrated 3D 
CAD/CAM System for mould & model making, which allows users to do Surface 
Modelling, NC programming and solid modelling. With the software, users can 
eliminate **prove out cuts" and modify tool paths when their design model changes. 
Immediate graphic verification allows the user to see the cutter section, on-screen, 
before the first cut is made. 



UNIQUE ELEMENTS AND BENEFITS 

• leculiiiu-cdi^c machiue One particularly outstanding feature in the PEI training environment is the use of 
tools are iis?d in flic leading-edge machine tools in the training program. 

Also, transnational partnerships in the form of cooperation projects with specialized 
manufacturers and multinational companies, such as those mentioned in the special- 
ized equipment section, keep PEI at the forefront of the industry. Further, these pro- 
jects enable full-time students at the institute and industry personnel, who come for 
short, specialized courses, to be expo.sed to the latest application technologies, 

PEI's goal is to develop practical specialists in Precision Engineering thereby meet- 
ing the labour requirements of local industry. This is accomplished by developing 
real-life industrial project exercises with actual cost, quality, and delivery schedule 
constraints. Although mass production is not done at PEI, students do progress from 
drawing to prototype and production on industrial machines used in industry. 



traifiifii^ proi^nnn 



DURATION OF TRAINING 

The length of training for the National Technical Certificate Grade 1 is one year of 
full time study. For Grade 2, it is two years of full time study. Each year, students 
train 44 hours per week for 50 weeks. 



PARTICIPANTS 

vStudents must have completed secondary education at GCE *0' or GCE Level, 
For NTC-L students must have completed NTC-2 in Precision Engineering courses 
with three years of relevant experience. 



ROLE OF PARTNERS 

PEI is proud of its skill oriented factory concept and works in close collaboration 
with industry in many ways. Staff attachments range fronc Germany and the U.K. 
to the U.S, and Japan. These attachments expose PEI staff to the latest methods 
used in different engineering environments. Staff then transfer this knowledge to 
the students. 
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PEI also hosts seminars involving organizations such as the Singapore histitute of 
Standards and Industrial Research, Singapore Precision Engineering and Tooling 
Association, Traub-Heckert-Klink, INMAC Singapore Pte. Ltd., and Erowa hiter 
AG. PEI's partners are leading specialized manufacturers and multinational compa- 
nies located in Singapore. These include S'omans NixdorL Mitutoyo, Bridgeport. 
Sodick, AutoDESK. Nissei, and Charmilles. 



Man\ of PEI's industry partners provide production jobs foi application training, 
and many sponsor students who, alter completing \hc U'aining, return to these com- 
panies as lull-time employees. Companies that hire PEI students include Microllts 
& Methods Pte. Ltd., Matsushita Technical Centre Pte. Ltd., and LeBlond Makino 
Asia Pte. Ltd. These partners ensure that PEI staff and students are at the cutting 
edge of modern technology. 



• pcfrtncr.s ensure lluit 
PEI staff and students 
arc at the cuttini^ ed^e 
of modern tcchnoloi^y 



TESTIMONIALS 

Manfred Schuetz, Managing Director of Wild (S) Pte. Ltd., describes the value 
of PEI. 

The hii^h standard of trcunini^ in PEI is one of the major factors which made 
the production of our precision instunnents in Sini^apore possible cuid sue- 
cessful. PEI upi^rades its training consistently and thus we have no difficul- 
ty implementing^ and utilisiui^ the latest production technologies. 

Lim Cho Koen, Managing Director of LeBlond Makino Asia Pte. Ltd. comments on 
the training program. 

The well structured and intensive trcdniui^ programs in PEI make their 
trainees very versatile in meetiui^ the varied operatiouid needs of our work 
stations. The trainees' versatility has also facilitated our implenwntation of 
technology-transfer proi^rains speedily. 



Jimmy Chew. Managing Director of Microfits & Methods Pte. Ltd., describes how 
he relies on PEI. 



Mien fits has j^rown 5-f()ld over the past six years. We specialise in desii^n- 
iui^ and fahricatinji^ hii^h qiudity IC nu)ulds, supplying to the world mcwket. 

Today. 957( of Microfit.s' skilled manpower are i^raduates from PEI. These * of Microfits' 

hardworking^, smart and well-trained people are able to handle nuxlern skilled mcnipower (Ur 

machine tools such as CNC, EDM and CNC Mill with minimum in-plant i^raduates from PEI 

trainiui^ efforts. This facilitates the introduction of new technology that is 
imperative for productivity infprovenients. 



And finally, K Kondo, Managing Director of the Matsushita Technical Centre (S) 
Pte. Ltd., says, 
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Situ'c the start-up of Master's operation hi Sini^aporr eight years at^o, the 
eore of oar skilled workforce has been mainly recruited from PEL We find 
that these trainees are able to adapt and perform their jobs effectively aiul 
in a short period of time within the company. 



Edmund One Lec Lian 
Training Manager 
Precision Engineering Institute 
15 Kallang Junction 
Singapore 1233 



CONTACT 



Tel: 
Fax: 



(63) 39(3-02(30 
(65) 296-6777 
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Diploma in Mechatronics 



offered by Temasek Polytechnic 

School of Engineering 
51 Grange Road 
Singapore 1024 



THE PROGRAM 

The Mechatronics program at Temasek Polytechnic was designed with the primary 
objective of creating ''thinker-doer" technologists. The program equips students 
with the theory and practice to meet the changing needs of the manufacturing and 
processing industries. It leads to the Diploma in Mechatronics. To achieve this 
objective, only staff who have at least five years of hands-on engineering experience 
are selected to teach in this program. Further, the program has been tailored to 
emphasize industrial practices. 



The tlrst year subjects provide students with a basic foundation in Engineering. In 
both semesters, the students are trained in Programming/Problem Solving 
Techniques using C Language and Technical Communication Skills. In the second 
year, the courses reinforce and expand upon the students' understanding of their first 
year subjects. In addition, second year courses are more design and process orient- 
ed, and the students are required to complete a 12 week Industrial Attachment 
Program during which they contribute to in-house engineering projects, trouble- 
shooting production lines, and maintenance activities on the shop floor. At the end 
of the Attachment Program, the students are evaluated on their engineering know l- 
edge and their work attitude. In the third year, the subjects focus on industrial appli- 
cations. The final year project requires students to conceptualize a product, conduct 
a feasibility study, design and procure the components, and fabricate the product 
which is then exhibited to prospective employers. This project takes six months to 
complete. In addition, third year students must choose four electives from among 
such subjects as Robotics, Factory Automation, Manufacturing Logistics 
Simulation, Software Engineering, and Rapid Prototyping Technologies. 



• students complete 
a 12 week Industrial 
Attachment Program 
during which they 
contribute to in-house 
engineering projects 



Examples of fmal year projects include: IC Design, Design of cable tester for 
Datafield (Singapore), Design of an Epoxy Dispenser, Design of a PC picture 
phone. Design of a wall-climbing robot, computer aided learning for C program- 
ming, and a Tampines Campus Bicycle project. Students are encouraged to be cre- 
ative, environmentally concerned, and cost conscious in their designs. Designs must 
incorporate plans for the manufacture and assembly of the product. 



Temasek participates in the annual National Entrepreneurship Compelilion spon- 
sored by the Economic Development Board. The goal of this program is to develop 
and market a product with industrial partners. Current students have designed and 
fabricated an SOS System, an emergency paging system for the elderiy, and a 
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Styrofoam Cutting Machine for the signage industr). Two teams of third vear stu- 
dents are currently participating in the 3M Competition to encourage innovation. 



THE DELIVERY 

Approximately 40Vr of the seventy-fiN'e instructional hours per subject in this three year 
program are devoted to lectures, 20% to tutorials, and 407r to laboratoiy \\ (M'k/projects, 
with the high point of the students' activities being the final year project. 

SPECIALIZED RESOURCES 

After identifying the needs of industry in Singapore, namely product and process 
design, factory automation, database technology, machine \ ision and manufacturing 
logistics, the staff at Temasek developed dedicated laboratories to enhance the prac- 
tical aspect of the subjects. 

The Mechatronics Design Centre houses CAD/CAM application tools, including 
I-DHAS, Master Series software from SDRC and ANSYS finite element sofiware 
operating on HP 710 and 715 UNIX workstations. The objective of the third year 
Computer Aided Design and Manufacturing for Mechatronics course is to provide 
an overview of CAD/CAM/CAE applications, the related hardware and peripherals, 
the system capabilities, and the operating environments. It covers the Electronic and 
Mechanical design cycles, design methodologies, design aids and tools, design veri- 
fication techniques, and analysis tools. 

The Factory Automation Laboratory is equiped with the following machines: a CNC 
Lathe complete with 32-bit processor, colour monitor, and 3-axis machin* j capa- 
bilities; and a CNC Vertical Machining Centre with a 32-bit processor, colour moni- 
tor and four-axix machining with a rotary table. Incorporated into the controller 
functions are complete and up-to-date special features like graphics simulation and 
tool length calibration. In this lab students are trained to use Computer Numerical 
Control (CNC) machines. Robots, and Automated Storage and Retrieval Systems 
(AS/RS) in a Computer Integrated Manufacturing (CIM) environment. Applications 
include production of parts with highly complex geometrical shapes, as well as 
components for tools and moulding. 

The Automated Assembly Line for PrB assembly and testing is in the AFATL 
Project Laboratory. The line consists of a PCB loader, robot assembly, wave solder- 
ing, buffer conveyor, testing, sorting, and a PCB unloader. This lab integrates the 
various projects of a mini-automated production line with systems designed and 
built by the staff. 

The Machine Vision Laboratory consists of three different vision systems: Omron (a 
binary system), Matsushita (a grey level system), and Rahmonic (an RGB colour 
level system). The objective of setting up this lab was to provide the students with 
hands-on experience in the exciting field of machine vision. A good example of this 
application is the vision technology in automated guided \ehicles (AGVi in a faclo- 
r\ material delivery system and in directing a welding process. 

.1.7!^ 
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The Robotics Laboratory is equipped with three robotic ceils to provide students 
w ith hands-(Hi experience: Aniatrol-Jupiter (SCARA Type). Amatrol-Apollo 
(Gantry/Cartesian Type), and Aniatrol-Pegasus (Vertical Articulated Type). 

Finally, the Integrated Rapid Prototyping System Laboratoiy is equipped with one 
Digibotics 4-axis 3D laser scanner, one Laminated Object Manufacturing machine 
from Helisys, and one Fused Deposition Modelling machine from Stratasys, This 
environment addresses manufacturers' needs for reducing time-to-market and prod- 
uct devel^" 'ment costN. It also provides a platform for manufacturers to understand 
and apply the current siate-of-the-ail rapid prototyping technologies, and for the stu- 
dents to understand the concept of time-to-market through practical experience. 



UNIQUE ELEMENTS AND BENEFITS 

The curriculum pro\'ides the students with a strong foundation in electronic and 
mechanical systems, including product and process design, factory automation, 
database technoloay, machine vision and manufacturing lo.sistics. 



Products now are becoming more mechatro::ic in nature. This requires "a union of 

mechanical, computer and electronic engineering in the design, manufacture, and * timely for the 

function of a product" ( ASME CIE newsletter. Summer 1 989). It is obviously timely students to appreciate 
for the students to appreciate the intricacies of the union of design and manufacture, intricacies of the 

union of desi^^n and 

With an increasing number of production lines currently using this technology, manufacture 
Teiiiasek Polytechnic mechatronics graduates are in high demand. 



DURATION OF TRAINING 

The Mechatronics program is three years with a 12 week Industrial Attachment 
Program, and a major project to be completed in six months. Each first semester is 
16 weeks; the second is 15 weeks. 



PARTICIPANTS 

The program is for full-time participants who have completed a minimum of 10 
years education. Applicants must meet the Cambridge Ordinary Level requirement, 
or hold the Institute of Technical Education Certificate. The 1993/94 intake was 160 
students. 



ROLE OF PARTNERS 

A Mechatronics Centre of Excellence was established with industry support to help 
achieve the goals of the program, SDRC and Hewlett-Packard gave substantial dis- 
counts for their IDEAS software and workstations respectively, and ANSYS con- 
tributed CAE software at minimal cost. Also, Digibotic. Helysis, and Stratasys con- 
tributed the equipment for 3D laser digitizer. Laminated Object Manufacturing, and 
Fused Deposition Modelling rapid prototyping machines at a discounted rate. 
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With the extensive range of produet design tools and rapid prototyping machines, 
the Centre of Excellence has attracted many enquiries and collaborations from com- 
panies such as Motorola Electronics Pte. Ltd.. Philips Singapore Pte. Ltd., Thomson 
Consumer Electronics Asia, Siemens Medical Instruments Pte. Ltd.. and local, small 
and medium si/.e enterprises in product design and development activities. 

Temasek staff are now able to educate industry in state-of-the-an technology. Many 
companies shied away from this area because of the high costs, until they were 
made aware of the tremendous returns. As a result, the staff have been able to broad- 
en their understanding of ''actual" design and manufacturing processes. This has 
enabled them to teach with the knowledge of cutting edge applications and greater 
confidence, hiput from industry through collaboration has also helped to fine-tune 
the program and methods of teaching. 



When reflecting on Temasek graduates, Bala Murali. Senior Training Officer at 
Motorola Electronics Pte. Ltd.. had this to say. 

\Vc hired Miss Chiui Fai Lini^ as a Technical Trciincr in the Trainhiy, ami 
Development Department of Motorola. Her area of work covers the devel- 
opment of Technical Training Manuals for the manufacturini^ operations, 
and she is also required to train and certify manufacturing!, operatives from 
the line im various operations ie^. SMT machines, Robotic machine vision 
systems, test stations). ...she has shown a i^ood attitude toward work and 
technical competence for the job ... / would sui^i^est that a huxe part of her 
ahditx to perform can he attributed to the course she had at the Polytechnic 
- Diphmia in Mechatnmics. We are proud of her perfornumce at Motorola 
and believe that the stnmi^ foundation that the Polytechnic provided nutde it 
possible for us to have such a competent employee. 



Edmond Khoo 

Manager/Educational Qtii-ility ^Xssurance 
Temasek Polytechnic (Giangc Road Campus) 
5 1 Grange Road 
Singapore 1024 



TESTIMONIALS 



CONTACT 



Tel: (65) 731-6(W2 
Fax: (65)734-8570 
keni:i:ie(P i^rcpoU. tp.ac. ^ t,' 
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Manufacturing Technology 

Graduate Level Training and Short Courses in 
CNC Programming with CAD/CAM Systems 

offered by Asian Institute of Technology (AIT) 

Computer Integrated Manufacturing Lab 

P.O. Box 2754 

Bangkok 10501, Thailand 

THE PROGRAM 

The Asian Institute of Technology (AIT), a graduate le\el research and training 
institution, provides basic and advanced training in manufacturing systems with 
equipment ranging from stand-alone computer controlled machinery through to 
computer integrated systems including FMS (Flexible Manufacturing Systems) and 
MRP (Manufacturing Resources Planning) systems. The training programs include 
basic CNC machine operation and programming thnnigh to the operation and con- 
trol of complex CIM (Computer Integrated Manufacturing) systems. 

The CIM lab at AIT supports Master and Doctoral level degree training in 
Manufacturing Systems Engineering, short term training courses U^r industry 
throughout the southeast Asia region, as well as consulting and applied research. 
Short courses include basic CNC programming, operation of CNC lathes and milling 
machines, tiperation of 5-axis CNC machines. 3D contouring. 5D contouring, and 
gct)metric modelling with CAD/CAM. Consulting programs include selecting and 
managing complex productit^n environments. .\IT staff, with their brtiad range t)f 
expertise, are able to tailor the consulting to? fit a wide variety of industry- contexts. 



THE DELIVERY 

AIT has an international staff drawn from 50 different countries, including England, 
France. Gemiany. Belgium. Sweden. Finland. U.S.A. Canada. India. Pakistan, 
Bangladesh, Myanmar, Vietnam, P.R.C.. Japan, and Australia. English is the lan- 
guage of instruction in all AIT programming. 



• uitcrncuionul sfdff 
drawn f von] 50 different 
countries 



Training programs at .MT can be delivered from a top dcnvn perspective (manage- 
ment) or frtmi a btnttMii up perspective (operaticMis and shop Hoor). The approach 
can be modified quite easil\ in order to meet the needs of the particular client group 
I'aculiy and staff are recruited cMrectly by AIT or seccMided by sponsors. 



ERIC 



SPECIALIZED RESOURCES 

Equipment in the Manufacturing Techni)l(^gy Prc^gram includes 21). 3D. and 5-a\is 
CNC milling machines. CNC lathes, a DNC system, CNC twining sysicms (PC\ 
with CNC control interfaces and milling and liu'ning simulations - liMCO s\ stems), 
Cnigraphic II worksialions. and 4X6 computers. 
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Software includes MRP II systems (including Micro Max and Fourth Shift), 
Unigraphics. AutoCAD for PCs and HP. Master CAM, Simple ++ (plant sinuila- 
ti and PLC program systems (Siemens). 

Computing platforms include HP. SUN, VAX and PC-Lan. The la » is currently 
planning to install a Zeiss coordinate measuring machine, a CNC \satcr jet cutter, 
and a tlexible automation system (Festo/Bossh). 

UNIQUE ELEMENTS AND BENEFITS 

The international faculty represents across section of sonic of the fmcsi educators to 
be found worldwide. Their expertise is combined with the international fla\ our and 
cross-cultural understanding. The student population is rcgi(Mial. and the AIT expe- 
rience is known equally for high academic quality and cultural acceptance. 

Computer-aided learning packages are available for self study, and an excellent 
library with a substantial journal collection is only steps away from the laboratory. 
All students have access to Internet. 

• (/// students have Accommodation and food ser\ ices are available on campus for students and short- 

aars.s to Internet (erm visiting faculty. The campus itself is located just outside Bangkok, and onl> a 

short drive from Don Muang International Airport. As a result, AIT is able to take 
advantage of bringing international lecturers lo the campus for a day or two to meet 
faculty and address students. 

DURATION OF TRAINING 

Short courses run from one day to three months. The Masters Degree in 
Manufacturing Systems Engineering is 20 months in duration, while the Doctoral 
program requires three years for completion. 

PARTICIPANTS 

Approximately tlfty participants have enroled in short courses during the past three 
years. For the short courses, participants come from Vietnam, Malaysia. India, 
Singapore. Taiwan, Indonesia and Thailand. Twenty-five .students enrol in the 
Master's Program each yean and four doctoral students are currently on campus, 
completing their coursework and theses. 



ROLE OF PARTNERS 

I'inancial, human resource and equipment support has been received from the 
Governments of Japan. Germany, India, Belgium, Austria and Thailand. Particularly 
helpful are the scholarship that many countries and companies have pro\ided. 

In aJditi(Mi. industry has sponsored a number of direct initiatives. l:xamples include 
an equipment grant from Zeiss for a coordinate measuring machine and a SI M 
(I'.S.) CIM lab building from the Siam Steel Pipe Compan\. .loinl \entures have 



• the student popnUition 
is regional and AIT is 
kno^vn equally for hii^h 
academic quality and 
cultural acceptance 
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been undenaken with EDS (Electronic Data Systems), IBM. Maho, Zoller and 
Siemens. 



Dr. Kasem ;ngdej. C.E.O. of the KPN-Group of Companies, is an industry rep- 
resentative who is tamihar with and strongly impressed by AIT. 

The short courses offered by the CIM lab at AIT are very well designed to 
fulfill the uri^ent need for co}Uinuui^ education (to meet the needs of I the 
e.yjnindini^ industrial sector in Southeast Asia. The international hi^h-rech 
environment at AIT, combined with the excellent faculty and staff, makes the 
CIM lab a unique resource for training in CNC, CAD/CAM and nianufac- 
turinj^ resources planuini^. 

Saquib Bhatti, studying Manufacturing Technology in the joint M.B.A. program 
offered by AIT and the Punjab College of Business Adminstration in Lahore, has 
described some of the benefits of studying at AIT 

AIT provides students with a unique opportunity to meet so many different 
people ... tlie diversity of cultures, linowledy^e and experiences at AIT lis} 
really quite remarkable. 

Manandhar L'ttam Krishna, a Nepalese doctoral candidate in Environmental 
Engineering, came to AIT after graduating from the Indian Institute of Technology 
in Madras. He feels that what he is learning at AIT will help him to help his country. 

/ plan to teach when / return to Nepal I would really like to do soniethinj^ 
for my country, and I lu)pe to be able to apply the knowlcdi^e and expertise I 
(un i^iiinin:^ at AIT For me, working in developing countries offers great 
challenges, both professional ami personal. 

Manandhars dissertation topic. Sewage System as a Circulating Reactor, investi- 
gates the potential use of wastewater conveyance systems as treatment reactors. The 
topic was developed in conjunction with his studies at AIT, and has great potential 
for application in developing countries. This type of research is indicative of vhc 
C(Mitribution AIT is making to the region through its graduate program offerings. 
Manandhar notes that. 

/A/v thesis topic I is a very promising project. So far my experiments have 
yielded encouroi^ing results. Such a system could be used to provide multi- 
purpose service, including t rem sport and treatment. Dejhiitely the system 
can be used in snmll-scale operations and is an economical alternative to 
constructing a new treatment plant. 

C1iien-min Wu, a civil engineering graduate of Chung-Yuan I'niversily in Chinese 
'I'aipei, worked for five years as a consulting engineer before c(Miiing to AIT. 



• AIT provides students 
with a unique 
opportunity to nwet 
many different people 



• Manandhar Uttcun 
Krishna feels that what 
he is learning at AIT 
will help him to help his 
country 
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WIilU attracted me most to AIT is the ackmnvlecli^ecl reputation of its iieo- 
technical enj^ineerin^ proi^ram. I had to smdy a lot of technical papers in 
[Chinese Taipei j, and many of these were published hy Professor 
Balasubramaniam ... a respected i^eoteclmical engineering expert cu AIT. 

In government service, working for international corporations, and as self-employed 
• AIT alumni are entrepreneurs, AIT alumni are n^aking significant contributions to the development 

making significant of Asia. Mr. Laxman Prasad Ghimire (CRD 72), for example, is the State Minister 

c(mtributions to the for Water Resources in Nepal. A successful, self-employed entrepreneur before 

development of Asia entering politics, Mr. Ghimire was a co-founder of East Consult (P) Ltd., one of 

Nepal's largest consulting firms. Another AIT alumnus. Professor Pham Phu (WRE 

'82), has been elected Member of Parliament representing Ho Chi Minh City. Mr. 

Phu is also Chairman of the Division of Industrial Management at Ho Chi Minh 

Polytechnic University. 



CONTACT 

Mr. Erik L. J. Bohez 

CIM-Lab Manager & Associate Professor 

Asian Institute of Technology 

PO. Box 2754 

Bangkok 1 050 1, Thailand 

Tel: (66-2) 524>5687 
Fax: (66-2)524-5697 
bohez^'emailhost.ait.ac.th 
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Bachelor of 



Industrial Technology (BIT) 



offered by 



Faculty of Engineering 

King Mongkut's Institute 

of Technology North Bangkok 



1518 Pibulsongkram Road 
Bangsue, Bangkok 10800 
Thailand 



THE PROGRAM 



King Mongkut's Institute of Technology North Bangkok (KMITNB) was estab- 
lished in 1959 as a tertiary institution charged with educating and training within the 
fields of science, technology and engineering. With fifty-six programs, KMITNB 
has very strong horizontal and vertical linkages in science and technology. 
KMITNB has thirty-three buildings occupied by 10.000 students and more than 400 
teaching staff. 

The BIT program was created by KMITNB and the Federation of Thai Industry 
(R I) in order to upgrade practising technologists and provide them with the latest 
expertise in modern industrial technologies. This part-ti'ne (evenings) three year 
program enrols technicians who are working for compaiiies that are members of 
FTI. The students may be admitted to study in several fields, including Production 
Technology, Materials Handling Technology, and Industria' Electrical Technology. 

The majority of students receive financial support from their employees. The 
employers are required to pay a special tuition fee of Baht 20,000 per student per 
semester, in addition to the Baht 3,000 normal course fee. The FTI also charges a 
Baht 5,000 administration fee for each student enroled in the program. Private (not 
FTI) students are accepted, but they are also required to pay the special tuition fee. 
These additional fees ensure that KMITNB is able to provide a BIT program that is 
at the cutting edge of technological development. 

The curriculum in this program focuses on the application of theoretical knowledge 
to industrial problems. Students are expected to apply what they learn in this part- 
time program, immediately and directly to their work environments. 



The theoretical elements of ihe program are delivered through traditional classroom 
work and lectures. Practical instruction takes place in the faculty workshops and 
laboratories. 

An important and innovative feature of the final year is the major project. For this 
element of the |")rogram. students undertake a super\ised project designed to 
imprine a specific aspect of their company's acti\ities. This provides direct benefit 



• additioiud fees ensure 
that KMITNB is able to 
provide a program that 
is at the cutting 
ed^e of technological 
development 
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to the company and it also involves the company in the student evaluali( .1 process, 
thereby helping KMITNB strengthen its relationship with the companie.. 

Examples of student projects include the development of a GPIB interface card for 
PC-ATs. an AutoCad application for electrical and electronics engineering draw- 
ings, the development of a plastic cut and wrap machine, the development of a cop- 
per soldering machine, and efficiency improvements for napkin processing 
machines. In all cases projects are designed to solve or enhance specific applications 
problems. 



SPECIALIZED RESOURCES 

Production technology equipment includes a foundry lab equipped with cupola, cru- 
cible, and induction furnaces, and a metallurgy lab equipped for micro structure 
studies, including non-destructive testing (ultrasonic, magnetic particle, eddy cur- 
rent) and hardness testing. Machine tools include CNC drilling, machining, EDM 
and metrology facilities. 

Industrial electrical technology equipment includes a niicroprocessor lab, complete 
with microcomputers, data communications, and networking hardware and soft- 
ware. The automation lab includes process control trainers, various sensors and their 
circuits, and PLC training facilities. The signal processing lab houses digital/ana- 
logue oscilloscopes, logic analyzers, signal generators, and spectrum analyzers. The 
power electronics training facilities are serviced by the Electrical Engineering 
Department with equipment acquired through German government support. 



UNIQUE ELEMENTS AND BENEFITS 

The unique elements of this program include the overall focus, which involves tak- 
ing experienced and employed technicians who are working in the field and upgrad- 
ing them to the technologist level. They complete the program uith the capabilitx to 
work as practice-oriented engineers, and have provided innovative value-added to 
their companies through the final year project while attending school. 



• the w clinicians 
continue to work while 
the it technical skills are 
bein^ npi^raded 



The benefits to industry include the fact that the technicians continue to work uhile 
their technical skills are being upgraded, students acquire management skilN which 
increase their potential to provide leadership and direction to the compan> at the 
management level, and applied industrial related problems are solved through final 
year projects often providing immediate financial benefits to the company. 



The BIT program also provides benefits to KMITNB. These include the fact that 
academic staff enhance their industrial experience in the applied engineering field, 
multi-disciplinary interaction is strengthened, close cooperation uith industry 
ensures that course curricula is updated and therefore responsive to industry needs, 
and the univcrsitv earns extra income. 



Students benefit through upgraded theoretical and practical skills uhich lead to 
increased \alue in the job market and expanded opportunities lor promotion. 
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DURATION OF TRAINING 

This special, part-time program is five evenings (21 hours) a week with some week- 
ends for project work. It lakes three years to complete, compared to the normal full- 
time program which lasts two years. 



PARTICIPANTS 

The program was launched in 1992 and enrols an average of forty-five students each 
^ oar. Thailand has a two stage vocational/technical education system. After three 
.ears of secondary school a student may opt for taking a three year course for a 
ocational Certificate (Por Wor Chor), and may continue for a funher two years to 
obtain a Diploma (For Wor Sor). To enter ihe BIT program a student must have a 
Technician Diploma and at least two years industrial experience. Students in this 
program are typically 22 - 23 years of age, and the vast majority are male. 



ROLE OF PARTNERS 

The lead partner in this program is the Federation of Thai Industries. The Manpower 
Development Committee of FT! was concerned that the supply of skilled manpower 
was falling short of requirements due to the rapid industrial expansion of Thailand. 
Although the vocational colleges were producing technicians both at Certificate and 
Diploma le\ els, this did not meet the demand for personnel with applied engineer- 
ing skills who could specify, install and maintain modem factory equipment that 
combines elements of mechanical, electrical, electronic and computer engineering. 
As a result, KMITNB was approached by FTl for assistance. 

FTI recruits the students for the program and acts as a general interface between the 
industry and the university. It channels information on industry training needs 
directly to KMITNB, a task which would be very expensive and time consuming if 
the university were required to do this with its own resources. 

The companies from which the students come play a critical role in the training 
relationship. First, they have provided the students with practical experience and a 
strong knowledge of company working practices. KMITNB builds on that during 
the th.rec years of study. Also, the companies provide an opportunity for KMITNB 
lecturers to enhance their industrial experience, and they also call upon the faculty 
to provide consultancy services. Participating companies include Johnson & 
Johnson (Thailand), Seagate Technology, Ku/u Motors (Thailand), the Electricity 
Generating Authority of Thailand, Boonrawd Brewery, Thainam Plastic, Sino-Thai 
l:ngineering, Hana Microelectronics, Bangkok Foam, and GSS/ARRAY 
Technology. 

In addition to its BIT program partners. KMITNB maintains institutional linkages 
with universities and colleges in .Australia, Canada, France, Germany, Russia, the 
United Kingdom, and ^'ietnam. 
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• this pw^rum hii^h- 
li gilts KMlTNB's 
responsiveness to the 
needs of industry 



TESTIMONIALS 

Mr. Khemadhat Sukondhasingha. Chairman of the Federation of Thai IndustrieN. 
has described the value of this program. 

We are very happy with the BIT program that KMITNB opened for us. It 
greatly assists industry to meet the ehallenge of modern teehnology In par- 
ticular the evenitii^ classes are very useful. 

Dr. Ghana Kasipar. President of KMITNB. beheves this program exemplifies 
KMlTNB's support of industry in Thailand. 

This twilight Bachelor of Industrial Technology program highlights 
KMlTNB's responsiveness to the needs of industry. This is the main reason 
the Institute was founded. 36 years ag(K 

Finally. Dr. Bundit Fungtamniasan. Dean of Engineering at KMITNB argues that 
the program "enriches the industrial experience of our teaching staff and helps 
upgrade the capabilities of technicians in terms of their ability to solve engineering 
problems.'* 



CONTACT 



Dr. Bundit Fungtammasan 
Dean. Faculty of Engineering 

King Mongkut's Institute of TechnologN North Bangkok 
1518 Pibulsongkram Road 
Bangsue. Bangkok 10800 
THAILAND 



Tel: (65-2)587-4351 
Fax: (66-2) 587-4350 
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PRINTING TECHNOLOGY 



Pre-Press Technical Training 



offered by 



Department of Photography & 
Printing Technology 

RIT (Rajamangala Institute of Technology) 
Thanyaburi 

Patumthani 12110, Thailand 



THE PROGRAM 



The Pre-Press Technology program' at RIT incorporates the latest computer technol- 
ogy and computer-linked peripherals. Program elements include typography, illus- 
tration, image scanning, retouching, artwork preparation, layout, image setting and 
plate making. 

,'\s the printing industry continues to e\ t)lve, there is a growing demand for people 
well-trained in the new technologies. The Department of Photography and 
Information Technology at RIT was a natural place for the Thai printing industry to 
look for leadership in this area. RIT has offered certificate and diploma training in 
Printing since 1952. and revamped the program when the bachelor's degree was 
added in 1991 . RIT decided to develop this program for several reasons. First, it is a 
natural extension and growth of the existing Pre-press program: second, the lecent 
acquisition of the necessary computers and peripherals gives RIT the capability: and 
third, it is a direct response to requests from the business community. 

In addition to drawing from the existing Pre-Press program, students are referred 
directly from printing and advertising agencies. .As well, students in related pro- 
grams, such as Art and Design, are eligible to take the program. The Pre-Press 
Technical Training program is offered in three formats. 

The Basic Program has been designed for the novice in computerized Pre-press 
technology (primarily students in possession of a three-yeai' certificate, but this may 
also include printing professionals who feel the need to re\'iew and upgrade their 
training). 

The Intensive Program has been designed fov the student who needs to learn to inte- 
grate the whole range of computerized technology and sotuvare programs. Students 
in this stream will come primarily from busines> and industry. Screening I'or appro- 
priate c|ua!ifications is required. 

Finally, RIT also oilers Specialized I^rograms designed exclusively for printing pro- 
fessionals. This stream is filled uitn direct referrals from companies looking to 
upgrade their personnel in specific software and/or technologies. Local industrs can 
cusiiim-design a program by selecting the appropriate training modules. 
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In all three streams, the program includes an integrated course thai consists of 
typography, illustration, image scanning, retouching, artwork preparation, layout, 
image setting and plate making. 

The goals of the program include developing the skill level of print technolog) spe- 
cialists within the region, improving the quality of printed materials, and increasing 
the efficiency of the printing industry. These needs w ere identified jointly by RIT 
and the print industry. 



THE DELIVERY 

In all three streams students are exposed to a combination of lecture, directed lab, 
tutorials, and independent project work in the lab. The classroom lecture component 
comprises nearly 509r of the Basic Program, focusing on an introduction to the 
components of Pre-Press, as well as the appropriate theory. The remainder of the 
time is evenly split between guided lab work introducing software packages and 
independent projects with tutorial guidance. 

In the Intensive Program all course work is done in the lab. Through a combination 
of short lectures and guided tutorials, students master software commonly used in 
computer printing operations (Pagemaker, PhotoShop, Illustrator, Freehand, etc.). 
There is of course, a significant component of project work, both guided practice 
and independent. 

In the Special Program the specific needs of the government agency, print business, 
or public relations firm determine both the content and the delivery. In practice, this 
program is delivered in small groups within the lab. Tutorials, such as for retouching 
or package design, are done in the lab, as well. As the groups are small, the majority 
of the program is self-paced with the teachers working one-on-onc with the stu- 
dents. 



SPECIALIZED RESOURCES 

All of the traditional printing equipment currently utilized in the regular Pre-Prcss 
Printing program is used in the Technical Training option. In addition, more special- 
ized equipment is available. Classrooms include slide, 16mm, "5mm and overhead 
projectors as well as a computer projection unit. The lab itself includes Macintosh 
computers with installed software, BGB and CMYK scanners, B & W and colour 
laser printers, an image setter with computer ad software RIP, 111m processors, plate 
makers, plate processors, offset proof press, silicon graphic workstation. DEC work- 
station, Barco file server and an RGB film recorder. 



UNIQUE ELEMEMTS AND BENEFITS 

Drawing from over 40 \ears in printing press training, and an affiliation with the 
Printing House, the new program offers discipline integration at a number of levels. 
There is integration at the teaching level: not only will regular faculty be drawn 
from the Printing. Photo ;ind Xrt areas, but specialized part-time instructors from 
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indiisln- will also be uiili/.ed. There is integratirm at the eiirrieiilum level by drawing 
from the relevant parts of existing programs in order to precisely address industry 
needs. xVlost importantly, there is full integration between RIT and the printing 
industry as regards the content, placement of students and referrals for training. This 
is a truly co-operative program. 

Another unique feature is the fle\ibilit\ built into the three streams. There is more 
in-class theory for the Basic Program, short lectures and hands-on work for the 
Intensive Program, and guided tutorials and project-work for the Special Program. 
Naturally, the exit goals of the three programs vary. The Basic Program will give 
students the broad background in Pre-P:'ess computer systems to immediately start 
work in the industry. Graduates of the Intensive programs, primarily professionals 
sent to upgrade their skills, will take their new computer application knowledge 
back tc^ their workplace and share these skills with their fellow-workers. Trainees in 
the Special Program will acquire the specific skills sought by their business or com- 
pany in as short a time as possible. 



DURATION OF TRAINING 

The Basic Program is a full-time course. It runs for three months, thirty hours per 
week. The Intensive Program is a part-time course. It includes ten hours of group 
lecture and thirty hours of guided tutorials and individual work in the lab (under 
instructor supervision). The Special Program is also a part-time course. Typically, it 
includes three hours of group lecture and demonstration and an additional fifteen 
hours of individual practice and project work under the supervision of the instruc- 
tors. 



PARTICIPANTS 

The participants in the program vary from stream to stream. The Basic students 
(approximately 20 students per section) are primarily, but not exclusively, drawn 
from the existing body of students who ha\ e already completed the three year Pre- 
Press certificate. Their goal is to secure empU^vment in the printing field where they 
can capitalize on their kncnvledge c.f the latest technology. Students in the Intensi\e 
stream (approximately 10 trainees per section) are primarily referrals from the print- 
ing industry (toth government and private), advertising agencies, and public rela- 
tions firms. Drawing on professional knowledge already acquired, their goal is to 
integrate the latest computer technology into their current skill set in as short a time 
as possible. Trainees in the Special Program (five per section) have already acquired 
graphic design skills and are familiar with Mac hardware and software. They are 
industry referrals and their goal is the acquisition of specific sofiware application. 



ROLE OF PARTNERS 

The partners olMhe Pre-Press Technical Training Program fall inlc^ three categories. 
Various printing organizations collaborated in designing the prc^gram. They also 
pro\ ide resource personnel and ^/art-time instructors with specialized ski IN. and 
support participants cither bv selecting them and paying their tuition, if they are 
employees, or by hiring graduates oi' the program. Suppliers ofl'er their support 



• print in (>ri^ani:(Ui(>ns 
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either through the provision of up-to-date software or through free training in the 
latest software for instructional personnel. Printers, advertising agencies and large 
companies support the program through the provision of trainees, aiding in their 
selection, and paying tuition. They also arc the primary employers of the graduates 
of the Basic Program. 



TESTIMONIALS 

There is wide-spread support for the RIT Prc-Press Certificate Program, and opinion 
is very positive about the new Technical Trai.iing option. 

Mr. Vichai Payakaso, President of the Thailand Association for Printing Technology 
Promotion and Chairman of the Thai Printing Association, has employed graduates 
from the RIT printing programs. He feels that the RIT 'rogram meets unfulfilled 
needs within the printing industry. 

Nowadays, people with Pre-Press compatcr skills are in great demaiu!. TJ]e 
traifjifjg courses offered by computer decders are too short, are only for buy- 
ers, and focus only on the specific software packages, not the whole system. 
This training program, however is or en to anyone and /?'■• ides training at 
several levels. It provides an integraiion of theory and skills and directly 
hits the target of what the market needs. 

Mr. Phusit Duanguiyuan, President of Alpha Print Co., Ltd., is in the process of 
developing a new company. He not only looks forward to hiring grads from this pro- 
gram, but he intends to take it himself! 

I've just started fny own husijuws in electronic printing. Trying to find a pro- 
gram that educ(Ues people in the way of (applied] practice ... is very diffi- 
cult. I am quite sure that this program addresses my needs... 

CONTACT 

Mr. Numyoot Songthanapitak 

Dean of Faculty of Agriculture, Engineering & Technology 

Rajamangala Institute of Technology 

Thanyaburi 

Patumthani 12100, Thailand 

Tel: (66-2)577-1955 
Fax: (66-2) 577-1955 
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Manufacturing Technology 

CAD/CAM, CIM, Programming & Industrial 
Hydraulics & Pneumatics 



The goal ot uic Applied Technology Centre (ATC) is to meet the manufacturing 
technology needs of employers in the northwest United States. The ATC is anchored 
by the Rexroth Lab. Rexroth is a German manufacturer of hydraulic/pneumatic 
components for the tluid power industry. This lab is used for training full-time col- 
lege students, Rexroth personnel, as well as other trainees from the private sector. 

hi addition to the hydraulic/pneumatic training, the ATC offers a variety of introduc- 
tory through advanced levels of training in AutoCAD, SmartCAM, and Novell. As 
an authorized AutoCAD training site, classes include 3D, Design, and civil engi- 
neering applications. The ATC's SmartCAM program offers training in 3D machin- 
ing, and advanced fabrication and turning. The hydraulics training includes all areas 
of maintenance, service, and repair. Design level courses are also available for servo 
and proportional, as well as hydraulic systems, and the ATC offers courses in Local 
Area Networks and three levels each of "C" and "C+V' programming. 

The ATC's success is dependent on its close relationships with employers, focusing 
on understanding and incorporating their training needs into the curriculum at or 
above industry standards. This is achieved in part through an advisory committee 
drawn from area businesses and industries. 

The Applied Technology Centre instructors are drawn from industry, and strong 
professional development programs ensure that their teaching is cuirent with the 
most up-to-date practices. 



The ATC's programs are self-paced, characteri/.ed by open entry and exit. Classes are 
short-term in duration, and are designed to be high-intensity in nature. This type of 
programming ensures llexibility and is quite responsi\e to changing work schedules. 

High demand courses are offered cjuarterK-. These are liea\ ily subscribed to by local 
industry and business as well as the general public. The ATC also olTers customized 
contracted courses, specifically designed to meet the most exacting needs of compa- 
nies in manufacturing technology fields. Contracted courses may be held at the ATC 



• success is dependent 
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offered by 



Applied Technology Centre 
N. 3939 Freya Street 
Spokane^ Washington 



U.S.A. 99207 



THE PROGRAM 
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site or at the company's location. All the ATC courses include lectures, practical 
demonstrations and labs. 



• computer courses have 
been desij^necl such (hot 
they may he delivered 
on-site or in a mobile 
trahiing unit 



The ATC s hydraulic lab utilizes state-of-ihe-an, movable training benches to ensure 
that customers receive practical experience that is relevant to their work environment. 
Also, many of the computer courses have been designed such that they may be deliv- 
ered on-site or in a mobile training unit (MTU), as well as in the ATC classrooms. 

Day and evening classes are available through a quarterly scheduled sequence. 



SPECIALIZED RESOURCES 

The ATC's CAD labs are equipped with Gatewa\- 2000 486DX-33C's (six with 8mb 
RAM and six with 16mb RAM), Nanao 17" high resolution colour monitors, and 
Summa Sketch II digitizers. As an authorized Autodesk Training Centre, the ATC 
runs AutoCAD Release 12 software. 

The Novel training lab is equipped with 16 Gateway 2000 4DX-33V machines (Smb 
to 16mb of RAM), 14" Crystal Scan 1024 Nl colour monitors, and the most 
advanced networking equipment ax'ailable. The ATC is a Novell F:ducation 
Academic partner (NEAP), and provides Novell equivalent contract training courses 
to business and industry. 

The hydraulic lab contains nine state-of-the-art hydraulic test stands with compo- 
nents provided by companies such as Mannesmann Rexroth, Bosch. Pacillc Fluid 
Power, and Spokane House of Hose. Professional courses through Mannesmann 
Rexroth are offered, as well as general academic courses. A pneumatic equipnieni 
partnership is being developed along lines similar to the present agreement with 
Rexroth. 



• instructors at the ATC 
continue to work in 
industry 



UNIQUE ELEMENTS AND BENEFITS 

Instructors at the ATC are drawn from and continue to work in industry. This 
ensures that the trainees receive high quality instruction from faculty who arc 
knowlcdgable in current industrial practices. When the high quality of the ATC's 
instructors is combined with the ATC's state-of-the-art equipment and concinuousl\ 
updated curriculum, the result is an effective and practical training program. 
The Centre's relationship with the Community Colleges of Spokane provides access 
to a variety of training programs, including self-help classes, coiniselling, tutoring, 
apprenticeship programs, management training and employment retraining. 



DURATION OF TRAINING 

Courses range from 16 lo 60 hours in duration, and are taught in formats that var\ 
from two to fourteen days in length. Two CAD and CAM courses are typically 
scheduled each v\ eek. These are four to six weeks in diu'ation. H\diaiilic and Novell 
networking classes are usually completed in one week or less. 
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PARTICIPANTS 



Currently, the ATC enrols 60 to 80 students each quarter. AH students attend part- 
time, and most hold lull-time jobs. The majority of our CAD and CAM students 
attend evening classes. By contrast, most of the hydraulics and Novell classes take 
place in the daytime, and students are often on day-release. 



The Applied Technology Centre is supported by business, industry and educational 
institutes. The fifteen person advisory board includes representatives from area 
companies as well as several members of the Applied Technology Centre and 
Spokane Community College's administration, staff and faculty. 

The ATC is endorsed by Autodesk. PointControl. Novell, and Rexroth Worldwide 
Hydraulics. These partners assist in providing the high quality training and educa- 
tion that has become a hallmark at the ATC. 



Bob Cooper. President of the Spokane Area Economic Development Council, 
describes the contribution of the Applied Technology Centre to the Spokane area. 

The Applied Techuoloi^y Centre w ill assist in nuuiny Spokane a city of the 
future by helping in the recniifnient of new industrie., to our region. 

And a local business leader. Bob Griffith, President of Accra-Fab. has said. 

If a numufacturer is concerned about keeping a well-trained workforce, 
training clients, (/r introducing the latest technological advances into their 
business, they should call the ATC. 

Terr\ Brown. C.E.O. of Community Colleges of Spokane, has said that. 

The ATC epitomizes the conununity colleges' efforts to give people in north- 
east Washington accessible and afford(d)le education opportunities in the 
fields of CAD, CAM. CIM, and hydraulics and pneiunatics. 



Mr. Wayne Hlinger 

Director. Applied Technology Centre 

N.l 810 Green St. MS2013^ 

Spokane, Washington 

U.S.A. 99207-5399 

Tel: (1-509)533-7148 
Fax: (1-509)533-7068 
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Manufacturing Technology 

Associate in Applied Science Degree Program 
Eiectro-Mechanicai Technology 



offered by 



Black Hawk College 
6600 34lh Avenue 
Moline, Illinois 
U.S.A. 61265 



• /';/.v two-year clci^rcc 
crosstmins for the 
reqidrcments of world 
class niamtfacturinii 



THE PROGRAM 

In 1991, Black Hawk College collaborated with John Deere & Company - 
Harvester Works to develop the Electro-Mechanical Technology Associate in 
Applied Science Degree Program, John Deere & Company is an agricultural imple- 
ment manufacturing company that employs about 35,000 workers worldwide. The 
Deere Harvester Works, a D-^'^re unit consisting of three plants and employing about 
3,f;0(/, . .. inufactures combines, planters, heads and repair parts. This technical pro- 
gram was specifically designed for the Product Development Plant where workers 
design and test future products. This plant employs about 150 workers including M 
Internationa^ Association of Machiuists (lAM) members. Because the designing and 
field testing of future products requires a high level of skills in a number of areas, 
the General Supervisor of the I AM workers approached the College to develop the 
pi'ogram. 

This technical two-year degree crosstrains technicians, skilled trades and special 
skills persons for the requirements of world class manufacturing. Globally competi- 
tive manufacturers need master technicians who are Hexibie enough to accomplish a 
variety of different tasks. This 68 credit hour program emphasizes a fundamental 
understanding of electronics, mechanical technology, communication, mathematics 
and social sciences. The graduates of the program are, therefore, prepared to trou- 
bleshoot not only technical problems but also interpersonal, intergroup and organi- 
zational problems. 



ERIC 



THE DELIVERY 

This program was designed specifically Ibr the employees at the Deere Harvester 
Product Development Plant: therefore, accommodating their work and travel sched- 
ules ha' been the primary requirement for scheduling and the delivery of the train- 
ing. Product Development workers often travel to field test equipment and consult 
with other Deere technicians as well as customers. As a result, classes are scheduled 
on-site at the plant, with \ ariable cxitA^ariable entry oppr^rtunities. and/or through 
independent study arrangement. 

The on-site delivery of instruction ensures tnat course content and laboratory equip- 
ment is relevant and practical since instructors use current industrial problems for 
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applicalion exercises. For example, the computer-aided drafting classes taught on 
Deere computers with the company's software allows students to immediately apply 
their new CAD knowledge and skills at the workplace. 

The variable entry/variable exit and independent study formats permit students to 
work at their own pace and accommodate the demands of work and travel, vStudents 
may start whenever convenient and finish the course when they have achieved the 
competencies and standards specified. This may leud sometimes to rather unusual 
faculty office hours: students may need to call their professor for consultation as late 
as 9 p.m. 

In addition to this more customized delivery of instruction. Black HuA'k College 
also offers traditional on-campus classes to accommodate more conventional stu- 
dents who are not yet employed by Deere but hope to be hired after graduation. A 
number of Deere employees also opt for these on -campus classes since the company 
gives them release time to attend. Needless to say, courses on campus allow for larg- 
er and more diverse classes and therefore richer peer grouj^ interaction. 



SPECIALIZED RESOURCES 

The college has been able to deliver this program without extraordinary investment 
of new resources. The Hlectro-Mechanical Technology program is, in fact, an innov- 
ative combination of already existing course- in mechanical technology, electronics, 
mathematics, science. English and psychology. No new laboratory equipment and/or 
instructional materials are required to suppc/ri this program. 



Deere Harvester's investment in release time, tuition and books has been consider- 
able. Tlie company has committed to pay incentives as outlined in the 1992 
International Association of Machinists contract. Deere lAM employees/students 
who successfully complete coursework toward their Electro-Mechanical Degree 
receive ''pay for knowledge". 



• employees who sue 
cessfully complete 
coursework receive 
"pay for knowleclt^e^' 



UNIQUE ELEMENTS AND BENEFITS 

Teamwork beiween Deere Harvester and Black Hawk College has characteri/ed the 
program from the very beginning. The General Supervisor at ihc Deere Product 
Developjuent Plant approached the College Dean of Science. Mathematics and 
Technology with the original idea. Next, Deere Training Coordinators, 1AM union 
leaders and Black Hawk faculty worked cnit the details of the curriculum. Then, 
Deere implemented its 1992 contract with the International Association of 
Machinists to tic pay increases to skill increase and Electro-Mechanical Technolog\- 
coursework. Now the General Manager of the Deere Harvester Plants has publicly 
proclaimed and published his intention of hiring Hlectro-Mechanical Associate 
Degree graduates for entry level positions at Harvester. 
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DURATION OF TRAINING 

The Elcciro-Mcchanical Technology Degree program is designed as a iwo-year 68 
credit hour course of study. Full time students average between 16 and 18 credit 
hours per semester for four semesters. Black Hawk College semesters are 16 weeks 
in length; a one-credit hour course meets for 1 6 weeks with one hour of lecture or 
two hours of lab per credit hour. Usually the student must complete at least tvs'o 
hours of homework for each hour of class. Because the majority of students are pur- 
suing this degree on a pan-time basis, it may take as long as three to live years lo 
complete the curriculum. 



PARTICIPANTS 

Eighty-one students are majoring in Electro-Mechanical Technology, The majority 
are pursuing the degree on a part-time basis. For spring 1994, 28 students enroled 
for 1 1 or fewer credit hours. Sixteen students enroled for 1 2 or more hours and are. 
therefore, full time students as defined by the College. Classes are scheduled during 
the day and evening, and the majority of students entering the program are high 
school graduates. 



• Dccrc Hcirvesfer's 
comnufincnt to hire 
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ROLE OF PARTNERS 

Because Deere collaborated in designing the program to meet cuiTent and future 
manufacturing job requirements, the curriculum is relevant and directly tied to the 
job market. Moreover, Deere has committed considerable support and resources to 
the program - pi-/:ng for employees' tuition, allowing release time for classes and 
granting increases on the salary schedule for successful coursework, Deere 
Harvester's commitment to hire Electro-Mechanical graduates is used as a market- 
ing tool for advertising the program to the general public. Several other manufactur- 
ers ha\'e also endorsed the skills that students develop in this program. 



TESTIMONIALS 

Richard G. Kleine, General Manager of John Deere Harvester Works, has publicly 
endorsed the Electro-Mechanical program. 

The Electro-Mechanical Technoloi^y in Applied Science Dci^ree offered In- 
Black Hawk Collci^e is a direct by-product of John Deere Harvester's vision 
of the future employee. It fulfils job requirements for both a higher level of 
technical kno\vledi>e and multi-faceted understanding and denumstration of 
{^roup skills. 

The future employee of John Deere Harvester will require sii^nificantly more 
education in the areas of quality consciousness, critical thinkini^ and i^roup 
problem udvini^. We are very pleased with the tie-in to a four year collei^e 
decree proi^ram fi)r those that wish to pursue it. 

Another endorsement comes from International Association of Machinist coordi- 
nator, Brian Mumma, who praised the program saying, 'This is job security. With 
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an education like thi^, we've got the ability to do anything." 

The Illinois Community College Board selected the program lor statewide honours 
awarding it one of three Workforce Preparation Awards in January of 1992. 
According to the Illinois Community College Board, this degree is one of the llrst of 
its kind and a model of excellence for the rest of the State. 

In a January 3 1 . 1994 Business Week article titled "The New Soul of John Deere'\ • the iuclusion of this 

the Eilectro-Mechanical Technology program was cited for excellence. The inclusion educcuioiuil pmi*ram in 
of this educational program in the contract negotiation is praised as both inno\ alive the coniract nci^otiation 
and exemplary. is both innovative and 

exemplary 

Further endorsement comes from the Dean at Black Hawk who is responsible for 
the program. Dr. Duttaahmed, who observes. 

/// order to meet the enrrent national needs for trciinini^ and employment in 
hii^h technoloi^y, it is imperative that we train teclmolo^y students in elec- 
tronics, inclifdi/ii^ a solid foundation in electricity and mcnuffcwtnrinif 
processes with desii^n cuul computer-hased instruction ir both these cnras. 
The Electro-Mechanical 7cclnu}loi^y Program fidjlls all the basic require- 
ments. Also, the i^rculuates oftiy,- pro^^roju enjoy the opportunity t<f further 
specialize whether on the job or tliroui^h baccalaureate level study 



CONTACT 

Dr. Thomas Quayle 

Vice President for Academic Affairs 

Black Hawk College 

6600 34th A\enue 

Moline. Illinois 

U.S.A. 61265 

Tel: (1-309) 796-131 1 ext. 120S 
Fax: (1-309)792-5976 
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Commercial Aircraft 
Maintenance & Repair Training 

offered by Delaware County Community College 

901 South Media Line Road 
Media; Pennsylvania 
U.S.A. 19063 

THE PROGRAM 

Delaware Coiinly Community College (DCCC) delivei's a variety of joint training 
projeets. within the U.S.. in Latin America and overseas, often working in partner- 
ship with other training organizations. This pariieular partnership activity involved 
two U.S. Community colleges and a regional airline company in Latin America. The 
program was custom designed to meet the specific needs of the region/customer, as 
identified by a training development team representing the colleges and the airline. 
The first phase of this program has now been completed, and DCCC is discussing 
follow-up training as well as similar training delivered in other locations. 

Delaware County Community College played the lead n)le in developing and deliv- 
ering this training program. Located in Pennsylvania, just outside the city of 
Philadelphia, DCCC is located within a major transportation hub. thereby enabhng 
its staff to travel quickly and efficiently to ahnosi any training site. The second col- 
lege involved in this program was Delaware Technical and Community College 
(DTCC), located in Dover, Delaware. The proximity of this ct)llege to Washington, 
D.C., also facilitated easy and ready access to international transportation. The 
regional airline in this program was TACA International Airlines, based in Eil 
Salvador. 

The purpose of the program was to [)rovide TACA field employees with expert, 
state-of-the-art training in aircrafi maintenance and refurbishing. This training 
focused on the use and repair of composite materials, hydraulics, metallurgy, and 
• fuuincUil benefits were airframes. With the development of this "in-house" expertise, T\C/K\ maintenance 
immcduiie ^^osts were significantly reduced as was ox erall aircrafi "downtime". Consequently, 

flight lime increased and scheduling efficiency was boosted. Financial benefits were 
immediate. 

Training competencies for this program were developed, as were oMlconie stan- 
dards, following a site visit by the Program Coordinator and Chief histruclt^r \o the 
TACA repair and maintenance facility located in 1:1 Salvador. All competencies and 
outcomes were agreed to by the colleges and TACA prior to the implementation of 
the program, and these same measures were used to evaluate the training. 

U is w orthwhile noting that Delaware County Community College is a Total Quality 
Management (TQM) institution. The implementation of this management philoso- 
phy has erisured that the college develops cost effective training wiiieh meets the 
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needs or trainees and the sponsoring orgaiii/alioiis. Also, faculty are selected Tor 
their experience in business and industry. This ensures that the training experience is 
relevant. 

All training at DCCC is developed around three basic criteria: 

1 , Instruction has clearly delineated and measurable outcomes: 

2, The training rellects high industry standards and incorporates problem 
solving as a key instructional tool: 

3, Realistic work attitudes and habits are modelled by the instructional sialT. 



THE DELIVERY 

The training was conducted at the DCCC campus Just outside Philadelphia and at 
TACA's Held repair centre in El Salvador. The location for specific training modules 
was based on the avuilability of necessary training resources, as well as costs. For 
example, the portion of the training related to composite material technology was 
completed at the DCCC site because it is one of the few locations in North America 
where the technology for instruction in this field is available. Instruction specifically 
related to airframes as well as training in hydraulics was conducted at the TACA si(e 
since this was the most cost efficient method to access the variety of TACA aircraft. 
Instruction was carried out by faculty from DCCC and DTCC. 

Althougii the medium of instruction in this program was English, TACA supplied a 
translator to ensure that trainees clearlv understood all the material. 



SPECIALIZED RESOURCES 

The partnership that formed the basis of this program was necessary in order to 
deliver the program at the standard required by the industry. Neither DCCC nor 
DTCC had the training resources to complete the entire program without assistance. 

The key specialized resource that DCC ' brought to the program was its composite 
materials technology laboratory. This equipment was established at the college sev- 
eral years ago through another joint partnership project, this one with Boeing 
Helicopter. The primary composite materials training instructor works full time at 
the college, while tuo additional instructors were "on loan"' directly from Boeing, 
Using instructors from the Boeing facility ensured currency. 

The airlranie instructor was a specialist in that field, qualified to train according to 
I^^AA regulations and standards. This component of the instruction was completed in 
El Sahador, 



• the key resource that 
DCCC hroui^ht to the 
proi^rani was its 
composite materials 
technology laboratory 



In order to ensure compatibility with TACA systems and processes, the materials in 
the training program were supplied directly by TACA. In addition, TACA supplied 
all the tools directiv from its inventorv in El Salvador. 
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UNIQUE ELEMENTS AND BENEFITS 

DCCC's experience in conduclin^: t)iil"or-c(Hnilry training proved parlicidarly \'alii- 
able in Uiis program. The lact tlial the Program Coordinator had worked on many 
cooperative industrial training projects in different areas of the world ensured that 
project coordination details were appropriately iiddressed. 

Also henclicial were the Held visits by DCCC and DTC^ to the HI Salvador training 
facility, and \ isits by TACA staff to the training site ai DCCC, Tnis close communi- 
cation permitted appropriate adjustments to be made to the training activities, 
smoothly and with a minimum of delay and intrusion. 

By completing the training in composite materials technology at the DCCC site, the 
trainees had the opjiortunity to interact with a wide xariety of American college stu- 
dents. This increased their cultural awareness and understanding of the U.S.. a mar- 
ket thai TACA expects to serw in the future. As a byproduct, there was an extraordi- 
nary increase in the trainees' ability to converse informally in [English. 



DURATION OF TRAINING 

The duration of the program was established dc facto through ideniification of the 
expected competencies. In total, the training actix'ity enctimpassed sc\en major 
training elements, live of which were in HI SaU'ador and two t)f which were in the 
U.S. Hach training element lasted an average of four weeks, for a total of twenty- 
eight training weeks during a two year period. 

The training days were quite long by typical postsecondary education standards - 
• the tminin\> days were frequently ten hours in duration, lunthcr. the instrucltirs often met \s ith small groups 
quite lon\^. frequently of students following the regular training day in order to review and emphasi/o key 

points. 



/('// Iwurs iu duration 



PARTICIPANTS 

More than sixty trainees participated in this program. All of these students had a 
technical school education through the high school level, or eciuivaleni, and some 
held university degrees in technical subjects. 

All of the trainees were TACA emi)loYees. some with years of experience and others 
who were relatively new to the organi/.ation. All were tested in Hnglish and hand- 
picked by TACA. and all underwent a short training and orientation activity \)v\ov to 
entering the program. 



ROLE OF PARTNERS 

The partnership basis for this program created a synergy that would ha\c otherwise 
not been available. DCCC's expertise and rescnirces in composite technology, com- 
bined with DTCT's hydraulics capability, and coupled with TACA's repair and 
maintenance facility, resulted in a strong cross-cultural training program with mea- 
surable financial benellts for the sponsoring organi/.ation. 
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li) addition. Boeings pai'iicipatioii and coniniiliiicm was a iiuijor strength in this pro- 
gram. Spccillcally. the involvement of their part-time faculty ensured program cur- 
rency. 

Training in HI Salvador required hydraulic lab equipment that was not available 
through TAC'A. As a result, an arrangemem was made with Universidad Don Bosco 
(San Salvador) to use their facilities and lab staff. .As well, an agreement was 
reached with FHPAH (Fundacion Kmpresarial para el Desarrollo lulucativo), an 
NGO training institution in San Salvador, to train one of their instructors such that a 
residerii trainer would be available to TACA should updating or additional training 
in hydraulics be required in the immediate future. In this way, independent in-coun- 
try training skills are a legacy of the program. 



Leo Domingue/. Technical Coordinator for TACA, had this to say about the training 



Tlw rcUifionshij) over flic pasf two years has hern fniwh i^rcafcr ihan cxpccf- 
c'd ami has allowed oar airline to hiic more people ami advance more 
rapidly than ij we had noi been pan of die paniiership. 

The parmership has provided a lii^h ipiality. eosi-ejfeedve way for TACA 
Airlines to eompefe in a conipefiiive, i^lohal market. The partnership is like 
haviii}^ oar own in-honse irainini^ departttient. 



l)r Paul McQuay 

lixccutive Director. International Programming 
Delaware County Community College 
901 South Media Line Road 
Media, Pennsylvania 
U.S.A. 19063 

Tel: (1-610)359-5288 
l-ax: (1-610)359-7334 
plmciptciyC^'deccedii 
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Industrial Process Control Technology 

Robotics, Automation & Process Control 

offered by Kirkwood Community College 

6301 Kirkwood Blvd. S.W. 
R O. Box 2068 
Cedar Rapids, Iowa 
U.S.A. 52406 



THE PROGRAM 

In 1^)86-87. Kirkwood Coiniiuinity College collaboraied with local industries to 
develop a training program to produce a labour pool of skilled teehnieians quaii^cd 
to assist in the automation of industrial food processing, manufacturing, and raw 
materials processing environmc .Us. Many local companies felt strongly enough 
about the need for trained industrial process control technicians diat they assigned 
senior level personnel to assist the college in developing this program which, since 
its implementation, has done much to meet the collective needs of local industry. 

Local companies that supported the development of this program included: Vector 
Corporation, Williamsburg Manufacturing: Goss Products Division, Rockwell 
International: Fisher Controls international: Victor Plastics: Crane Manufacturing 
Company: Cherry-Burell Corporation: Proctor & Gamble: Square D Company: 
Collins Aviation Group. Rockwell international: Norand Corporation: Quaker Oals 
Company: and Amana Refrigeration. Together, these companies represent a cross 
section of manufacturers in the area. Collectively, they employ approximately 
1 1.800 people. 

The industrial process control technology curriculum pi'cpares technicians to apply 
the peculiar combination of skills necessary for working in the field of automation 
and process control. Manufacturers of food products, hard gcHxis, and raw materials 
need technicians vvho are skilled in eleclrical, electronics and computer program- 
ming fields, and who can design, set up, troubleshoot. repair, program, and operate 
sophisticated, automated processing and production systeins. 

Capstone courses in this program integrate fundamentals from the three major tech- 
nical areas, requiring students to design and build an automated system within iden- 
tified parameters and using equipment available in the shop. One class built pneu- 
niatic robots that arc now used for instruction in the program. This group designed 
the mechanical configin*ation, electronic circuitry, and computer interfaces, built the 
sub-systems from scratch, and wrote the computer control programs that operate the 
robots. Another group, for their capstone course, designed a food processing 
machine that incorporates conveyors, robots, computers and sensors to apply hot 
butter, sugar and cinnamon to doughnuts. Again, the mechanical, electrical, sensor, 
and computer interface systems were designed and built by students. This group 
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also wmicihe conirol programs and integrated a master computer to regulate the 
entire sNstem. While enroled in the capstone course, students work in teams on eaeh 
facet of the design. This approach promotes the de\ elopment of teamw ork, commu- 
nication, negotiation, and management skills. 

Graduates of this program are employed initially in food processing, manufacturing, 
and raw material processing industries as electricians or electronics technicians. 
Later the\ ad\ance to become te(*hnicians who de\elop and support a variet\ of 
complex process control systems and equipment. 



THE DELIVERY 

The Industrial Process Control Program is a full-time, credit program delivered dur- 
ing davtime hours. All faculty members teaching in this program have a minimum 
of five \ears of industrial experience. The lead instructor was an electronic> techni- 
cian for Moslek in Dallas, responsible for final testing and product release for all the 
RAM chips, microprocessors, and logic chips manufactured b\ that company. He 
also worked for Honev well as an electronics technician and taught in an automation 
program at another community college before being recruited by Kirkwood 
Community College. 

Close interaction among students o\ erthe tw o \ ear length of the pr^^gram pro\ides 
for collaborati\e learning experiences, teamwork, and projects that extend beyond 
one academic term. 



SPECIALIZED RESOURCES 

Traditional electrical and electronics instrunientiition and test equipment is used in 
the program, as well as the following more specialized equipment: electric SCARA 
robots (these are Rhino robots with Maik IV controllers); pneumatic robotic sys- 
tems (designed and built by the first graduating class): vision systems (these instruct 
students w ith regard to how vision data is utilized b\ computers to make decisions 
according to programmed parameters): .American Merlin electric robot complete 
with controllers: Adept SCARA robot: AUen Bradley Vista 2()()() area controller 
system: Allen Bradley PLC-5 programmable controller: AWcn Bradley SLC-I5() 
programmable controllers: Texas Instruments programmable controllers: and an 
infrared screen safetv svstem. 



Hach student purchases components for and builds a micrtiprocessor trainer/testing 
kit that is used to teach microprocessor programming. During the program, the stu- 
dents interface this de\ ice w ith other equipment to test systems and system compo- 
nents. Follow ing graduation, this equipment becomes a critical part of the grad's tool 
kit and can be used to check computer equipment in all automated environments. 

UNIQUE ELEMENTS AND BENEFITS 

A strong feature of this program is the philosoph\ of using real equipment and real 
situations for student learning, as opposed to teaching 'Vanned" systems. Faced w ith 
actual industrial examples, students must combine their creative and technical skills 



• ii slro/ij^ fcafiirc of this 
proiinun is the 
philosophy of us in ii real 
ccptipnwnf and real 
situations for student 
learninii 
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to solve prciolcms. There are no -plug A into IV cookbook answers, and siiuionts 
are forced lo use available-components to create solutions. Through experimentation 
and trial and error, students determine inpr' 'output requirements lor automated sys- 
tems. For example, when a group of students experienced a problem with sporadic 
malfunction of the pneumatic robotic systems, they applied experimental methods 
and critical thinking skills to discover that motors on the other side of the produc- 
uon area were generating magnetic tields that induced unwanted current in exposed 
w ires. The stud^ents resolved this problem hy electronically shielding the work area 
with grounded metal wall coverings. 

A second strong feature of this program is the availabilit\ of expertise from facult\ 
in a varietv of prtigram areas, [electronics, electricit)'. and manufacturing faculi> 
teach classes and contribute their expertise to specific fields in die Industrial Process 
Control Program. This leaves the lead instructor free to concentrate on the advanced 
course work and the capstt)ne ctiurses. 

A unique feature tif this prtigram is the capstone courses. It is at this stage in the 
program that students are required tti integrate material from all the courses in order 
to solve industrial applications problems, either individually or as part of a team 
depending on the prtihlem at hand. Specific problems and projects are not duplicat- 
ed, so each group of student^ is faced with fresh questions that demand creative 
approaches and integrated solution sets. 

DURATION OF TRAINING 

The program is four semesters and twti calendar \ears in length. 



PARTICIPANTS 

Over the past five years, one hundred and eighly-eight students have completed this 
program. Slightiv more than one hundred and ftirty have been full-time students, 
and the rest have studied on a part-time basis. Approximately of the students 
come directly from secondary school. 



ROLE OF PARTNERS 

The hulusirial Process Control Technology program maintains an industrial adviso- 
ry comniiuee comprised of technicians and supervisors from the field of automation 
and process control. This committee meets a minimum of two limes annually \o dis- 
cuss issues related to the program and make recommendations related lo curriculum, 
equipment, job placemenls. and student progress. The committee also serves as a 
jurv to provide feedback to students on their capstone projects. 

The |)rogram benefits from its relaticMiships with industries in the area. Manv ol 
these have dcMUited equipment and expertise, and prov ided opportunities for field 
trips and work placements. 

The program is articulated with the Cnivcrsity of Northern Unva (L NI). This 
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enables izraduaies n\' KirkwcHxl's Induslrial Pidcess CcMiirtil Technology Program lo 
enrol a( UNI and eonipleie a degree in Hleeironieclianieal S\ sieins. The ariiculaiion 
agreement provides for acceptance of appro.\iniaiel\- 30-35 credits toward the bac- 
calaureate degree. 

TESTIMONIALS 

Steve Ovel. former Hxeculixe Director of Hconomic Dexelopmeni at Kirkwood, has 
slated that the strong identification w ith local industry is a major strength of this 
program that pa\s di\ idends for the college. industiA and the students. 

'flic P''(>Siniin fcicuify work very { /osrly with pcr.son.s w ho work in indnufac- 
mrinj^ proccsM's in hoih llic hard iioods (uul food proccssiiii:, industries. In 
fiU'L the cnrriciilnfn was developed in close co-opennion with niend)ers of 
these industries and is Uin^ely based on oh.se rvcft ions of the instructor dur- 
iui^ Ills lours of their facilities. It is this reed ism in the approach to inst ruc- 
tion that is a siiinilietnn strein^th (fthe pro[^rani. We are fortunate to hitve a 
proiirani of this nature availahlc to the constituents of our service area. 

Roger CuM'dcui. former [lead of Maintenance at Scjuare D Compan\ in Cedar Rapids 
and a member of the Program Ad\ isor\ Council, has strong praise for the program. 

Ur strivcd to make die instructii^n as close to reality iis possible, and the 
products iieveloped by the students, particularly at the end oj the proiirain. 
are stronii testimony to the effectiveness (d the course activities. I fully sup- 
port the i^fuils and objectives if the IPCT pn^iirani and, as a result, my com- 
pany. Scpiare />. has diniated bartlwure and sr^Aivz/'C to the proi^rani each 
year for several years. 

CONTACT 

johfi Haider 

Kirkwood Communit\- Cc^llege 

(1301 Kirkwood Blvd. SAV. 

PO, Box 206S 

C edar Rapids. Iow a 

r.S.A, 52406 

Tel: (1-31^)1 3^;)So6S3 
[•a\: ( 1-31^)) 3^)<S-1244 
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Automotive Technology 

Chrysler, Mazda and Generic Training 

offered by Mt Hood Community College 

Engineering & Industrial Division 
2600 SE Stark 
Gresham, Oregon 
U.S.A. 97030 



THE PROGRAM 

Chrysler and Ma/da new car dealerships in the area served by Ml. Hood 
Community College - roughly, ihe metro Portland. Oregon region in the U.S. ncM'th- 
west - have foi mnn> vcars required a small hut steady stream of qualified techni- 
cians to provide after sales service and repair. Ahout five years ago, it became 
apparent to these manufacturers that d-mand often exceeded qualified supply, and 
that the resources of the local community college could be used to provide a more 
consistent stream of qualified technicians. 

In other L\S. locations, Chrysler and Ma/da have established full fledged indepen- 
dent training programs. However, demand for technicians in the Portland area does 
not merit large scale independent training programs. As a result, a three stream pro- 
gram was developed in order to serve several related needs. 

The three program streams include: ( 1 ) a Chrysler Apprenticeship Program (CAP): 
(2) a Ma/da M-Tech Program; and (3) a generic automotive service and repair pro- 
gram. Bach year twenty-five students enrol in the two year program. 

In the theory classes, all students, regardless of their stream specialization. rccei\ e 
the same training materials, accented with Chrysler examples to represent U.S. man- 
ufacturers and Ma/da examples to represent Asian manufacturers, A single, generic, 
principal text book forms the mainstay of the written materials, with some Chrys.,rr 
and Ma/da training books provided as a supplement for those students who are spe- 
cializing in either the CAP or M-Tech programs. 

Both Chrysler and Ma/da have provided the college with vehicles, training aids, 
supplemental training books and materials, and specialized tools and equipment that 
apply specifically to their vehicle lines. Consequently, during lab classes, students in 
the CAP program focus on vehicles and training aids IVom Chrysler, while those in 
the M-Tech program use Ma/da \ chicles and training aids. Students in the generic 
stream make use of a variety of vehicles and training aids. 

Approximately l^^'f of graduating students specialize in the Chrysler program. I5''f 
complete the M-Tech program, and the remaining I09i- finish the generic program. 
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THE DELIVERY 

'rraditioiial theory classes include lecture, manufactiircr-hased slide and video pre- 
sentations, textbook assignments, demonstrations, article reviews, manufacturers' 
reference book assignments, and generic worksheet assignments. Even in the lecture 
classes, the focus is on an applied, problem solving approach favoured by the manu- 
facturers. 

During lab classes, students complete manufacturers' worksheets on components, 
manufacturers' worksheets on vehicles, "live" repairs on vehicles, and Automotive 
Service Excellence (ASE) competency task worksheets. 

Students in this program must complete out-of-class study tasks, including wr.tten 
summaries of every paragraph in their automotive theory textbooks. In this program 
there are nine major texts, totalling more than two thousand pages. In addition, each 
theory class is graded on homework, quizzes, and a comprehensive final examination. 

Lab competencies are checked using a fleet of thirty vehicles. Every major automoMve 
system is represented in this grouping. Each automotive lab class has a practical final 
exam where students rotate from xehicle to xehiclc to diagnose and solve problems. 

The program also includes a variety of demonstrations, guest speakers, and field 
trips to local dealerships and other repair centres. 



• students must 
complete written 
siawnaries of every 
paragraph in their 
autonKftive theory 
textbooks 



SPECIALIZED RESOURCES 

In the 46,000 square foot automotive facility. Mount Hood Community College has 
in excess of S500K (U.S.) worth of automotive tools, equipment and supplies. In 
addition, Chrysler and Mazda have stocked specialty tools and equipment, vehicles, 
components, and training materials with a value of more than S650K (U.S.). 



UNIQUE ELEMENTS AND BENEFITS 

Having three training streams is an atypical program element. This allows the manu- 
facturers to have dedicated training without each of them absorbing the full cost of a 
completely individualized training program. The result is lower cost for the manu- 
facturers, lower cost for the dealerships, higher starting pay and more options for the 
students, reduced delivery costs for the colle^^, and a pool of instructors with the 
latest technical training. 

The close relationship between the college and the manufacturers and dealerships 
helps with job placements, and ensures that students have a realistic view of the 
occupation and employment opportunities well before graduation. 

Students from Mount Hood Community College can block -ransfer to Northern 
Montana University and enter the Bachelor of Automotive Studies program with 
advanced standing. 
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DURATION OF TRAINING 

Tlie training program is two years in length, hi the first year, three "qiiariers*' ol 
instruction is followed by tirtecn weeks of automotive co-on work during the sum- 
mer period. This sequence is replicated in year two of the program. 



PARTICIPANTS 

Approximately 927c to 957( of the participants are male, .Ml are high sci^ol gradu- 
ates. Their ages range from eighteen to Hfty, with the average being twenty-four. All 
students attend classes full-time during the day. The college accepts twenty-five 
each academic year, for a maximum of fifty trainees at any one time. 



• panncrifii^ with 
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ROLE OF PARTNERS 

Partnering with Chrysler and Ma/da has brought numerous resources to the pro- 
gram. This includes up-to-date training for the instructors, paid co-op for students 
during the summer months when they are not in classes, reference materials and 
specialty tools for the program, vehicles and vehicle components, as well as market- 
ing brochures and materials. 

To date, the total value ol' industry contributions to this program is in excess of 
S5()0,tK)()U.S. 



TESTIMONIALS 

According to T. G, Young, Customer Satisfaction Manager for the F^irtland Zone 
Office of Chrysler Corporation, the "apprenticeship program is extremely benefi- 
cial" ,,. it produces *'well trained entry level technicians". 

The Chair of the CAP Advisory Committee, R. K. Adams, who is a technical advi- 
sor with Chrysler Corporation, describes the program as very responsive to the 
needs of sales and service dealerships, 

MHCC facuhy have been very responsive to our needs. As vehicles have 
become more complex, we luive found it necessary to elevate student 
standards. Mount Hood Community Collet^e has responded by intensify- 
iui^ teachiui^ and counsel liiii^ efforts to ensure student adaptability at the 
dealership leveL 

Chuck Hudson. Ser\ ice Manager with Northwest .leep/Hagle, has been \ery pleased 
with the quality of tlic graduates and students on co-op placement, 

I We wanted to} let you know how pleased we have been with the CAP 
Proi^rani Botli fulbtime employees are workiui^ oaf very well and we are 
excited [with the placement stiulentsj. 
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Jim Ani;ei. Wms &. Sen ice Manager with Riverside Jeep/Eagle, has said lhal **v\'e 
find ihc CAP graduates \ery willing io take on any task. |They| have the general 
knowledge ... and are eager to learn." 

Teamwork is stressed in this program, as described by Mark Peterson, a recent grad- 
uate and employee of a local dealership. 

The CAP Proi^ram at MHCC has helped me learn the importance of team- 
work ... Teai 'vork is how thini^s i^et done ... jandj ... it makes work a fun 
place to he. 

In addition to students from the northwestern area of the United Stales, the 
Automotive Technology program draws applicants from as far north as Alaska and 
as far south as California. Recently, there has been interest from overseas students. 
A student from Saudi Arabia has just completed the program, and a student from the 
P.R.C. is currently enroled. 

The success of this program has led Chrysler to implement similar training |)ro- 
grams at other colleges. 



CONTACT 

Ste\ e Roberts 

Mt. Hood Community College 
26(K)() SE Stark 
Grcsham, Oregon 
U.S.A. 97030^ 

Tel: (1-503)6^)7-74^1 
Fax: (1-503)667-7654 
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Combined Welding/ESL Program 



offered by 



Mt. Hood Community College 
Engineering & Industrial Division 
2600 SE Stark 
Gresham, Oregon 
U.S.A. 97030 



• this proi^nmi nnnovcs 
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THE PROGRAM 

The Wclding/ESL Program al Mount Hood Coninninily College has been designed 
to eombine basic skill training in welding w idi Hnglish skills for Hispanics in one 
instructional package. This program, as designed, remox'es the traditional step of 
requiring students to learn English before they begin their training in a skilled trade. 

The program also ensures that the entire Hnglish languag': training focuses directly 
on lechnical competency pertinent to the trade. This is possible because, unlike most 
ESL training programs, these training groups are homogeneous insofar as their 
vocational t)ricntation is concerned. Using the w elding terniinology and jargon of 
the trade. English lessons are gi\en to the students by an HSL teacher that de\ el(^ped 
the lesson niaterial by silting in on the welding classes. The welding instructor is 
bilingual in English and Spanish, and is able to gi\'e lessons gerniane to welding 
technology using both languages as necessary. 

The students are introduced to welding technology during the first tjuarter with 
oxy/fuel cutting, carbon arc cutting and shielded metal arc welding (stick electrode 
welding). The second quarter includes the wire feed processes, gas metal arc weld- 
ing and flux cord arc welding. Dining these two terms the students are instructed in 
and practice the safe use of the processes in all welding positions. The welder cjuali- 
ficaticms tes that is gi\en in the third quarter requires that all students be proficient 
in these proces>cs by demonstrating the ability to weld in the \ertical and oxerhead 
positions tt) a standard set by the An^erican Welding Society structural welding code 
Dl.i. Also, during the third quarter, the students study blueprint reading lor the 
weldinc industry. 



THE DELIVERY 

The students attend the welding portion of the program for eight hours per week, 
iw c) evenings from 6 p.m. to 10 p.m. Two hours per week are dedicated to class- 
room work, while the remainder is lab work. All technical terms are gi\cn in 
English only, though Spanish may be used to explain concepts or provide specific 
feedback to indi\ idual students. In addition to the eight h(Hu*s of welding, three 
hours per week of English language instruction is provided. 
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SPECIALIZED RESOURCES 

The welding labs are oulfiued w ith standard weldinii apparatus, individuali/.ed such 
thai each student has his or her own working area. Since worker safet\" is criticaK 
the lab is equipped with lorced \entilation. eye protection dev ices and ultra \ iolet 
screening equipment. All students are required to wear appropriate clothing, and the 
equipment is the same as that used in industry. Visits to potential employment sites 
are included in the program in order to provide the student with a clear understand- 
ing of the worksite and a better appreciation for the metal trades industry. 

Before the formal welding training begins, the students complete four weeks of life 
skills training. The focus of this element of the program is to pro\ ide the students 
with attitudinal and skills training necessar\ to succeed, both in the training pro- 
gram and on the job. Included in this part of the training program are elements such 
as attendance, punctuality, work attitude, commitment to the program or job. as well 
as other factors such as getting to school, bus routes, jtib applications, resumes, 
interviewing. emergenc\' procedures, and safety. 



UNIQUE ELEMENTS AND BENEFITS 

The kev ingredi':nt that makes this program unique is the combination of practical 
skill training in welding with Iinglish language training. In this area of the L'.S.. it is 
difficult to get a job as a skilled w tirker unless basic Hnglish skills have been mas- 
tered. 



Bv comi^ning Hnglish instruction with skill training in welding, students progress 
faster and more directl\ to their goal - a good paying job within the mainstream 
ectinomy. including opportunities for advancement and mobility. 

An important sec(MHlar_\ element in this program is the u^e of a Spanish speaking 
instructor. This alKw\ s for Spanish language intervention w hen a concept is not clear 
or if a safety issue arises and the need for immediate and clear comniunication is 
imperative. The language facility of the instructor appears to provide a greater level 
of comfort for the students, many of whom, though the> have been in the U.S. for 
up to eight years, still have little facility with English because they live in a totally 
Spanish-speaking environment. 

The program has a placement and job retention rate of SO^ r. This is considered to be 
exemplary for the program type and economic conditions in the region. Employers, 
advisory committee members, faculty and students consider this to be a strong indi- 
cator of the program's qualitv. 



•///(' Uini^ucii^c fcirility 
oflhc instructor 
appears to provide a 
{greater level of 
eoinfort for the students 



DURATION OF TRAINING 

The training program is three semesters or quarters (nine months) in duration. 
Students receive lab instruction in welding two nights a w eek for a total of eight 
hours per week. In addition, there are three h(uu's per week of Hnglish instruction. 

The tiHal hours of welding training meet the standard for industrv certification. 



214 



Pa.uo 199 



Exom[^i(U'y Tminm^ Models in Incluslrial Technology 



Hi 



There has been some pressure to reduce the training peritid. but the college has con- 
tinued with this formal in the belief that any reduclitMi would seriously affect the 
quality of the program. 



PARTICIPANTS 

To date, the program has graduated three classes of 20 students. The number of 
graduates rellccls demand IVom within the Hispanic community as well as phxcc- 
ment opportunities. All of the program paiiicipants immigrated to the U,S. from 
Mexico. The average student has been in the U,S. for six years prior to enrt)ling in 
the program, A requirement for entry into the course is literacy in Spanish at the 
grade six level: however, most participants have some speaking and writing ability 



in 



Emilish, The ajze runce is 22 to 40. and lOvi- arc female. 



ROLE OF PARTNERS 

One of the primary reasons foi* the success of the program has been the partnership 
between Mt. Hood Community College and The Private Industry Council (IMC). 
The PIC's role has been to screen the applicants, provide the life skills training, and 
di^ the job placement and follow-up. During the training a PIC represenlatixe is 
available to the students and prt)grani staff to aid in solving any problems that may 
surface at either the program or student le\ el. The availability of a PIC representa- 
tive has proven to be an excellent student support, and has defmitely contributed to 
the retention rate. 



• Jar tons profuotiiis* a 
hii^i] placcincnl rate 
include I he Si'ivciiiiii^ 
process (111(1 the 
orieiifdlion sessions 



The program's placement rate is unusually high lor this type of training, F^actors 
promoting such a high placement rate include the screening process and the orienta- 
tion sessions, during which the pt)tential participants are pnn'ided with accurate 
descriptions of the nature of the metal working industry and job prospects. Also 
helpful are the presentations given by graduates. These emphasize the commitment 
necessary to complete the program and the beneilts of the training, PIC employs a 
job placement counselor to work specifically with this group, and if a graduate faces 
a layoff situation the placement service will attempt to llnd a new job opportunit\" 
within the Held, 



The PIC provided 509^ of the funds for the program. This has increased the accessi- 
bility of the training, particularly for econtimically challenged Hispanics, 

TESTIMONIALS 

Carol Snyder, Program Director at PIC, had this to say about the program. 

The sense of pride and occoniplishnienf l\Veldin\^/l:Si mraduafcsl Jcel /.s ^/ 
frihnie to this i(ni(p{e lfr(nnini^l cflhrr We coiisidcr the Mourn Hood 
Conuinuiity (\)dei;e/Friviile Inditslry Tnnninv, ( 't)i(ncil project to he a per- 
fecf exoinplc of our of^ency's porniership f^O(ds and n\issi(^n .sfafenwnf - "lo 
promote individfuil self suf/lcieficy and a skilled workjorce hy eliuiitiati}}^ 
harriers to jn-oductive eniployiuent". 
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Vcm P(M*tei\ iiislpjclor tor this program, is \vr\ enihusiasiic abtnil the resulis. 

/ sec ihc results of ihc proi^niin. In nine i)U>nihs, people w ho have been 
earnins: (he iDiniiniini wdi^e, and who have hod little in the uv/v of future 
prospects, eun i^et a Job with a solid future cuid ^ood pay. One student in 
pariieular eon]es to trind. She is a sini^le mother with three children who 
lifter eotupletitiii this proi^ratn i^ot a i^ood Job w ith a rail car nuituifactinvr 
Ihforc the proi^rani she lived a life characterized hy short term tuittitmnn 
wiii^e jobs. i\'ow she is livini^ itj her own house. 



CONTACT 

Vcrn PoriLM" 

Ml. Ho(k1 C'ominuniiy College 
26()()()SH Stark ■ 
Gresham, Oregon 
U.S.A. 97030^ 

Tel: (1-503)667-7209 
l-ax: (1-503)667-7654 
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Notes: 
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Index of Organizations 



Applied Technology Centre lU.S.A.), MdnuUu turini* Tcchnoloiiy 179 

Asian Institute of Technology (Thaildnd), Ma/-"'.K (un/\u (odmoh^v K-)7 

Auckland Institute of Technology (Now Zi\\\c^n(\), 

McWiiiacturtn^ Simulaiion Project - Viriudl Factory 109 

Beijing Institute of Economic Management (P R C.) 

M.ma^omcnl ncvclopmenUfndustrial Enti'^rpriso^ 141 

BeiNei Group Corporation (P R C ). 

Tvchni( ai Trciinini^ tor Engino PnKliicilon 1 ^ ^ 

Black Hawk College (U.S.A.), Manuiaciurin^ Technoloi^v 1B2 

Centre for Temperate Agri-Food Training, (Australia) 

Food Produclion X Proce^^ing 1 ^ 

College of Industrial Technology (Philippines), 

Fngineoring Technology - University Linkage 11 ^ 

Colombo Plan Staff College for Technician Education (Philippines) 

InrluMrial Training - CAD/CAM 1 

Delaware County Community College (U.S.A.), 

Commercial Aircraft Maintenance \ Ropdir 180 

Dualtech Training Centre (Philippines), 

EiectroiDCchanics Maintenance - InduMrial ledmic ian 121 

Durham College (Canada), PSIM-Prograntmahle Logi( Controller -^9 

Electronic Design Technology Training Centre (Hong Kong), 

Fle{ ironic Design Automation 77 

Federation of Malaysian Manufacturers (Malaysia), 

Low Cf)M Automation Program 9^ 

Ford Motor Company (Australia), Automotive indw^try 1 raining 1 

Hong Kong Productivity Council (Hong Kong), 

Electronics, Metals, K Manufacturing Training 81 

Number College (Canada), Engineering Technology 47 

lllawarra Institute of Technology (Australia), Evafyorative Foam Ca<.iing 6 

Industrial Centre, The Hong Kong Polytechnic University (Hong Kong) 

Simulated Industry Experience H4 

Institut Kejuruteraan Teknologi Tenaga Nasional (Malaysia), 

Utility Engineering Training, 101 

KEMCOR Pty. Ltd. (Australia), Chemical Plant Skilh 9 

King Mongkut's Institute of Technology North Bangkok (Thailand), 

Indw^trial Technology 171 

Kirkwood Community College (U.S.A.), 

Industrial Process Control Technology 190 

Majlis Amanah Rakyat (Malaysia), Engineering Technology 47 

Maktab Teknik Sultan Saiful Rijal (Brunei), Aircraft Engineering ^5 
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Meraico Foundation Institute (Philippinc^s), indihiriai Toc hiiiciti^n /Vofjram 123 

Mt. Hood Community College (U.S.A.), Automolivi^ 7"ec7i/K)/o.yv l^M 

Mt. Hood Community College (U.S.A.), Combined Wefdin^fLSL /Vo.yni/K 198 

Nanyang Polytechnic (Singa[)()re), Mi\nut<Kturing En^inoerini^ 147 

National Institute of Aeronautics (Canada), 

Aeronautics - Struclural Electrical Assembly 41 

National Kaohsiung Institute of Technology (Chinese Taipei), 

Mecbi\ni( al Engineering 3M 

National Kaohsiung Institute of Technology (Chinese Tai[)ei), 

C/ie/n/ra/ Engineerinii hi 

National Manpower and Youth Council (Philippines), 

Industrial Skills Training IJO 

National Pingtung Polytechnic Institute (Chinese Taipei), 

Mecbanic a I Engineering 05 

National Taipei Institute of Technology (Chinese Taipei), 

Manufacturing Jecbnnlogy 68 

Ngee Ann Polytechnic (Singapore), Computer Studies 15 1 

Ngee Ann Polytechnic {Singa[)ore), Mech<inical Engineering 155 

North-China Petroleum Workers' College, .P.R.C.), 

Skill Training in tbe Petroleum Industry 1 

Open Learning Agency (Canada), Sawnvll Workers Lipgiading 51 

Penn State Harrisburg (U.S.A.), Engineering Tecbnology 47 

Petronas (Malaysia), Petroleum Industry Skills Training 07 

Plastics Industry Training Centre (Hong Kong) Plastics Training 80 

Precision Engineering Institute (Singaf)ore), Precision Tonling'Macbining 159 

Rajamangala Institute of Technology (Thailand), Printing Jrcbnolog\ 175 

Rural Water Corporation (Australia), Water Resc^urces Management 18 

Shanghai Post & Telecommunications Training Base (P.R.C.), 

Telec om^Computer Engineering 144 

Southern Alberta Institute of Technology (Canada), 

Telecommunications Tecbn(ylng\' 55 

Southern Vocational Training Centre, (Chinese Taipei) 

Mecbanical Turning Program 71 

Stanwell Skills Development (Australia), 

Skills Development - Building \ Construi tion Industry 1\ 

Temasek Polytechnic (Singapor(^), Mec batronics ]U) 

TexSkill Limited (AuMralia), Spinning (Operations - Textile Industry 27 

Torrens Valley Institute (Australia), Electronics Information Technology W 

Tze-Chiang Foundation (Chinese Taipei), Semiconductor Tecbnology Training ..7\ 

Workers Institute of Technology (Malaysia), 

Engineering Tec bnical Diplomas K)5 
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Index of Programs 



Aeronautics - Structural & Electrical Assembly, 

Wuioiuil Insiiiiiw (fj Acnfuamics, Canada 42 

Aircraft Engineering, Muktah Tcknik Suluin Saiful RijciL Brunei 35 

Automotive Industry Training, Ford Molar Company. Australia I 

Automotive Technology, Ml. Hood Cofnnuuiiiy Col!ei^c\ V.S.A 1^4 

Chemical Engineering, Satioucd Kiiolisiim^ hisiimic ofTcclifioloiiy. Chinese Taipei 62 

Chemical Plant Skills, KEMCOR Ply. I Ad., Australia 

Combined Welding^'ESL Program, A//. Hood Cofiiniuniiy CoHci^t'. U.S. A 19S 

Evaporative Foam Casting, lllawarra hisiiuiic ofTcchuoloi^y, Australia 6 

Commercial Aircraft Maintenance & Repair, 

Pcliiwcirc C(U{niy Conwuiniiy Collciic. V.S.A 1^6 

Computer Studies, Xi^cc .A//// Polyicchnic. Singapore 151 

Electromechanics Maintenance - Industrial Technician, 

Diuiliecli Tndi}in{i Ccnirc, Philippines 121 

Electronic Design Automation, 

lilcclronic Dc^iiin Tcchnoloi^y Trainiuii Ccnirc, Hong Ki>iig 77 

Electronics & Information Technology, Torrcns Valley lu.^iiiuu\ Australia 31 

Electronics, Metals, & Manufacturing Training, 

Howii Koiii^ Prodiu liviiy Cown ii Hong Kong SI 

Engineering & Technical Diplomas, Workers In.siinac of Tcchnoloiiy. Malaysia 105 

Engineering Technology, Huniher CoUe\*e. Canada, 

Majlis A)nanah Rakyai. Mala\sia, and /V//// Siaie Harri\burji. l\S.A 47 

Engineering Technology - University Linkage, 

Callci^e of Indiisirud Technoloi^y. Philippines 1 13 

Evaporative Foam Casting, lllawarra In.siiiuie of Teehn<doi^y. Australia 6 

Food Production & Processing, 

Cenire J(>r Temperaie .Ai^ri-Pood Trainini^. Australia 13 

Industrial Process Control Technology, Kirkwood Coinmuuhy Codeine. U S A 190 

Industrie. Skills Training, Naiiomd Manpower and Yonih CoiinciL Philippines 129 

Industrial Technician Program, Meralco Foundaiion Insiimie. Philippines 125 

Inoustrial Technology, 

Kiim Moniikiti's Insiiuae of'iechnoloiiy Sank Baniikok. Thailand 171 

Industrial Training - CAD/CAM, 

Colombo Phui Siaff Codeine for Technieian Edneaiion. Philippines I 16 

Low Cost Automation Program, Eederuiion of Malaysian Manufaeinrers, Malavsia... 93 

Management Development/Industrial Enterprises, 

Bcijini^ InsiiiHie of Economie Mana^emeni. P.R.C 141 
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Manufacturing Engineering, Nanyaiii^ Polytechnic. Singapore 147 

Manufacturing Simulation Project - Virtual Factory, 

AuckldfulhisiiiNtcofTcchnoloi^y, New Zealand 109 

Manufacturing Technology, Applied Tcchnoloi^y Centre. L'.S.A 179 

Manufacturing Technology, Asian Institute ofTeclinolo^^y, Thailand 107 

Manufacturing Technology, Black tlawk Collesie, U.S. A IK2 

Manufacturing Technology, 

\ational Taipei Institute ofTechnoloji^y, Chinese Taipei 68 

Mechanical Engineering, 

National Kaohsiun}^ Institute o/Teehnoloi^y. Chinese Taipei 59 

Mechanical Engineering, Xi^ee Ann Folyteelinie, Singapore 155 

Mechanical Engineering, National Fini^tuni^ P()lyteehnic Instintte. Chinese Taipei .... 65 

Mechanical Turning Program, 

Southern Vocational Trainini^ Centre, Chinese Taipei 71 

Mechatronics, Teniasek Polytechnic, Singapore 163 

Petroleum Industry Skills Training, Petronas. Malassia 97 

Plastics Training, Plastics Industry Train in i: Centre. Hong Kong S9 

Precision Tooling/Machining, Precision Eniiineerini> Institute, Singapore 159 

Printing Technology, Rajamansiala Institute of 'fechnoloiiy, Thailand 175 

PSIM-Programmable Logic Controller, Durham Collei^e, Canada 39 

Sawmill Workers Upgrading, Open Leamini^ Ai^ency, Canada 51 

Semiconductor Technology Training, T:e'Cliiani^ Foundation, Chinese Taipei 73 

Simulated Industry Experience, 

Industrial Centre, The H()ni: Koni^ Polytechnic i'fuvef\sity. Hong Kong S4 

Skills Development - Building & Construction Industry, 

Stanwell Skills Development, Australia 23 

Skill Training in the Petroleum Industry, 

North-China Petroleum Workers' Collei^e. P.R.C 137 

Spinning Operations - Textile Industry, TexSkill Limited. Australia 27 

Technical Training for Engine Production, BeiNei Group Corporation, P.R.C 133 

Telecom/Computer Engineering, 

Slumi^hai Post S Teleeonvnunications Trainiui^ Base. P.R.C 144 

Telecommunications Technology, 

Southern Alberta Institute oflWhnoloi^y, Canada 55 

Utility Engineering Training, 

Institut Kejuruteraan Teknoloyj Tenoiia Nasiomd, Malaysia 101 

Water Resources Management, Rural Water Corporation, Australia 18 
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Association of Canadian Community Colleges 
200 - 1223 Michael Street North 
Ottawa, Canada K1J7T2 

Tel: (I-6I3)746-ACCC Fax: (1-613) 746-6721 
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